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INTRODUCTION. 


The Eastern Oregon Dry-Farming Substation ' was established at 
Moro, Oreg., in 1909. The land was purchased and the buildings 
(fig. 1) erected with funds contributed by Sherman County. The 
expense of maintenance is borne jointly by the Oregon Agricultural 
Experiment Station and the Bureau of Plant Industry. 

A cooperative agreement between the Bureau of Plant Industry 
and the Oregon Agricultural Experiment Station specifies that ‘The 
objects of the cooperative investigations shall be (a) to improve the 
cereals of the Pacific coast region by introducing or producing better 
varieties than those now grown, especially with regard to drought 
resistance, yield, quality, earliness, etc.; (b) to determine the best 
methods of cultivation and crop rotation for grain production; and 
(c) to conduct such other experiments as may seem advisable for the 

accomplishment of the greatest possible good to the cereal interests 
of the State of Oregon.” Full credit is given to the Oregon Agri- 


1From the establishment of the Moro substation until November, 1911, Mr. H. J. C. Umberger was 
Superintendent. In February, 1912, the writer was appointed superintendent. 
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cultural Experiment Station and to Sherman County for their share ~ 
in obtaiming the cooperative results reported in this publication. 

Some preliminary work was done in 1910, but most of the experi- 
ments were not started until 1911. The investigational work at 
Moro comprises tests of methods of production and improvement of 
_ cereals, including crop rotation and tillage. This bulletin deals only 
with the varietal tests of spring-sown cereals, including wheat, 
emmer, oats, barley, and grain sorghums. 


DESCRIPTION OF THE STATION. 


The Eastern Oregon Dry-Farming Substation is located in the 
southwestern part of the Columbia Basin,! near Moro, in Sherman 
County, Oreg. Eastern Oregon, as the term is used locally, refers to 
all that portion of the State east of the Cascade Mountains. Sherman 
County lies along the Columbia River, the northern border of the State. 
It is really about midway of the State from east to west. Moro is ~ 


Fic. 1.—General view of the station buildings at the Eastern Oregon Dry-Farming Substation, at Moro. 


about 15 miles from the Columbia River, on a branch line of the 


Oregon-Washington Railroad & Navigation Co. A map of the State, —_ 


on which the location of the substation is indicated, is shown in © 
figure 2. : 

The elevation of the substation is approximately 2,000 feet. The 
soil and climatic conditions at Moro are typical of a large part of the 
Columbia Basin. It is believed, therefore, that the results obtained 
at the substation are applicable in a general way to most of the 
Columbia Basin, but especially to districts where the prevailing soil 
type is silt loam and where the annual average precipitation ranges 
from 9 to 12 inches. | 

The substation comprises 233 acres, about 200 of which are till- 
able. Like most of the Columbia Basin lands, the surface is very 
rolling, nearly every direction and inclination of slope being repre- 


sented. On the experimental plats the slopes vary from nearly level 


1 For a general description of the Columbia Basin, see Hunter, Byron, Farm practice in the Columbia 
Basin uplands, U. S. Dept. Agr., Farmers’ Bul. 294, 30 p., 1907. 
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land to a rise of 11 feet per 100. A contour map of the substation is 
shown in figure 3. 
For the purpose of comparing the soil and climatic conditions at 
Moro with those of other localities, a brief description is given of the 
soil and climate at the substation. 


SOIL. 


The soil at the substation is the fine silt loam characteristic of a 
large portion of the Columbia Basin. It is classified by the Bureau 
of Soils as Yakima silt loam. It is derived largely from the decom- 
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Fia. 2.—Map of Oregon, showing contour lines east of the Cascade Range and the location of the Eastern 
Oregon Dry-Farming Substation, at Moro. 


position of the basaltic or lava rock by which it is underlain. Unlike 
some of the soils nearer the Columbia River, the percentage of sand 
| 1s not high enough to cause trouble from soil shifting or blowing. 
| The soil is easily worked and requires little cultivation to put it in 
good tilth, the only implements really necessary for making a good 
seed bed being a plow and a spike-tooth harrow. The disk harrow, 
| however, is frequently used prior to plowing, and a bar weeder for 
surface cultivation of the summer fallow. According to Bradley,! 
the general composition of eastern Oregon soils, of which the sub- 
station soil is typical, is as shown in Table I. 


1 Bradley, C.E. Soils of Oregon. Oreg. Agr. Expt. Sta. Bul. 112,48 p. 1912. 
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SPRING CEREALS AT MORO, OREG. 5 
TasLe I.—Composition of silt loam soil in the Columbia Basin. 
Soluble x Soluble 
Constituents. Total. in Constituents. Total. in 

IGWIE (lls Jal oeEiGle 
Per cent.| Per cent. : Per cent.| Per cent. 

Sitios, (SOD) ssccesnsesoeceesee 62. 85 0.34 || Iron and aluminum oxids 
PoOlESIMNOGONS Soe sscesnoscase 1.63 . 74 GresOzrand-Al;@3)2 2 ---= == 8.47 8.37 
Laine} (ORO ees eedeass sense se 4,52 3.05 || Phosphoric acid (P205)....--- 30 21 
Magnesia (MgO)........-.---- 1. 94 1566 + Nitrogeni(N)) <6 aye ee oe Ed es ees Beare 
Manganese oxid (Mn3Oq). - .-- HAGE take seer Wolatilee ser tae fa eee es ne SSE 


From analyses of surface soil obtained from both virgin and cropped 
areas Bradley concludes that ‘“‘while the percentage of nitrogen in 
these soils has remained practically constant under continual crop- 


* ping for, in extreme cases, 25 years, there has been a marked decrease 


in the carbon or organic content.” Probably on account of this 


- deficiency in humus the surface soil at the substation is inclined to 


run together or pack in the spring from the effects of wmter precipi- 


‘tation. 


The soil is remarkably uniform in texture, absorbs water readily, 
and has a high moisture-holding capacity. Atthesubstation the depth 
of the soil to the rock formation underneath varies from 1 to 9 feet, 
the deeper soil being on the higher elevations and on the northward 
slopes. Where the ground slopes toward the west or southwest, the 
soul usually is shallow and therefore less suited to cereal production, 


because of its inability to store sufficient moisture to mature crops. 


Most of the farm had been cropped to grain for about 25 years prior 
to the establishment of the substation. 


CLIMATIC CONDITIONS. 


Careful records of chmatological phenomena have been kept since 
January, 1910, in cooperation with the Biophysical Laboratory of 
the Bureau of Plant Industry. The weather-observing equipment 


. consists of standard snow and rain gauges, maximum and minimum 


thermometers, self-recording thermographs, an evaporation tank, 
an anemometer, and a psychrometer. 


PRECIPITATION. 


In no other place in the world is cereal production conducted on 
such an extensive scale with so little precipitation as in the Colum- 
bia Basin. As Table II shows, the lowest annual precipitation 
in the vicinity of Moro during the past 10 years has been 7.68 inches. 
The precipitation for the years from 1905 to 1909, inclusive, was 


recorded at Grass Valley, which is about 10 miles south of Moro, 


while that for the years 1910 to 1915, inclusive, was recorded at the 
substation. The average annual precipitation for the 11-year period 
from 1905 to 1915 is 11.35 inches. The highest annual precipitation 


since records have been kept at the substation is 14.89 inches. 
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TaBLE I].— Monthly and annual precipitation at Grass Valley and Moro, Oreg., showing os 


the average, maximum, and minimum for each month, from 1905 to 1915, inclusive. 


[Precipitation data (in inches): Previous to December, 1909, from the Oregon-Washington Railroad & 
Navigation Co., Grass Valley, Oreg.; since December, "1909, from the substation records. T—trace. j 


| | | | 
Year. | Jan. | Feb. | Mar. | Apr. | May. | = EREs July. | Aug. | Sept.| Oct. | Nov. | Dee = 
| i 
NOOD Rese Sore ce ese 0.76 | 0.20 | 0.05 | 0.03 ee | ue 30 | 0.36 ik 0.75 | 1.36 | 0.85 | 1-35 |S 8oae 
HOOG RSS ae eee ee 1.00 | .85 | 1.65 -10 | 1.05 | 1.85 T -34] .35 Ab 2.59 | 2.22 | 12.00 
QU (2 ae a es 2.65 | .48 | 1.60 | 1.06 "90 89'|- 30°]. 74°) 250)| 20") He 46h oe68el aes 
NOOS ee Se 2. Seas -50 - 02 . 68 11 | 1.41 Of Woot eon lo V.11 | 4.12°} 1263 |= 7 68 
iL (ae ae 2 gee 2.56 | 1.03 | .68 10} .49 99} .10| .02] .45] .87 | 3.34] 1.14 | 11-7 
191 0B ees 395) de4v |) 263 66. | 1.25 89; T =00,| = 205 > 70 | 2276) |" 88a 10739 
Th) bhp Se eee eee fAB I 2465) = 325 39 | 1.05 6451-5008 28S A503 5 |ns88 30| .61] 9.20 
HOLD Beets este ph 3.58 | 1.36 .69 (8 | 4233 42} .02}| .74 21 -48 | 1.30 | 2.12 | 13-33 
1OIS See eee ee ot ish ie PRS ATE 58 | 2.27 |-4.39 1-206) 2052) -4951=9. 87. | 1245519169) | aaa 
QT eee ey ee ee Oe 2520 eG Sal 200 n eee 66 -08 AN 1.05 } 1.48 88} .88 | 11.32 
TES US ee ee IBY GS |) 2A Sted i lee/ 65 | 2.06 51 Ee festa hal Fach Sin fd ex UE -23 | 2.89 | 1.61 | 14.89 
IASVOTAGE 2 Sea A eae 12685] 287 - 76 -09 | 1.30] ~89 16 20| .84| .81 | 1.72 |4.53 | Tia 
Maximum Seee wee 3-08 | 2.31 | 45651-2206 | 2-27-74 41.85 57 74 | 4.03 | 1.87 | 3.34 | 2.58 | 14.86 
Minimum 222 -2 2. | .55 O21 2050503 49 37 00 00; .12] T -30| .61] 7.68 
| 


The distribution of the precipitation usually is favorable for grow- 
ing cereals, nearly all of the rain falling during the months from 


Fig. 4.—Experimental plats at the Moro substation in the spring of 1916, showing the run-off during the 
melting of a heavy covering of snow. 


September to June. July and August are practically rainless.. In 


some years there is considerable run-off in the winter or early spring 
(fig. 4). Soil samples taken to a depth of 6 feet on 20 plats in May, © 


1913, had an average of only 1 per cent more moisture than samples 
taken on the same plats in November, 1912, though the precipitation 
during the interval measured 5.5 inches. From September 1, 1914, 


to February 28, 1915, the precipitation was 8.35 inches, but this” 
penetrated stubble ground to a depth of less than 2 feet. The rains” 
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4 which occur during the late spring, summer, and autumn months are 
of such a nature that practically all of the water is absorbed by the 
soil, but much of the winter precipitation is frequently lost as run-off. 
As is shown in Table II, the wettest months are November, December, 
and January. Much of the precipita- 
tion during these months is usually in 
the form of snow. 
The 11-year average precipitation by 
months is shown graphically in figure 5. 
The precipitation available for grow- 
ing cereals during any particular season 
in this section is largely that which 
falls from September 1 to August 31. 
In comparing crop production with 
precipitation data, therefore, records 
for calendar years are not so valuable 
as those for crop years ending August 
381. The precipitation which falls dur- 
ing the growing season is also an im- 
| portantfactorin influencing crop yields. 
The average seasonal precipitation for 
small grains (March to July, inclu- 
sive), as shown in Table III, is 3.83 
inches. Fic. 5.—Diagram showing the average 
Table III gives precipitation records — ™»nthly precipitation in inches at Moro, 
lan each ob ne a crop years for Ane Oreg., during the 11 years from 1905 to 1915. 
results are reported in this bulletin, 1911 to 1915, inclusive, and also 
the precipitation for the growing season in each of those years. 


PREECLOLITATION — (NCHTES 


TABLE III.—Precipitation at Moro, Oreg., in crop years (ending Aug. 31) and in the 
growing season (March to July, inclusive), for five years, 1911 to 1915, inclusive. 


* Period. Inches. Period. Inches. 
Annual: “Seasonal: : 
Sept. 1, 1910, to Aug. 31, 1911_........ 8.47 Mary ttomulysoli lOc 2: een sse 2.29 
Sepia OMe GorAuie all OU eae a 14.19 Marsito duly: Sl 19i2es ee 3. 24 
Sept. 1, 1912, to Aug. 31, 1913........- 11.08 Mar. 1 to July 31,1913.............. 5.06 
Sept. 1, 1913, to Aug. 31, 1914..... eek DRS Wier, LTO Uullhy sil Oleh Be ee eee ose 3. 67 
4 Sept. 71914 toAue.31; 19d: 2222 55-% 13-32 Wiener al Ho dubhyeauly IMS ee oe eae 4.91 
Wverage ecaeos endo a Bessie pale 92 PAV CLARO outs crore Gis a eae ie See cio at 3. 83 
It will be observed that the crop year of 1912, from the standpoint 
of precipitation, was the most favorable for crop production of any 


of the five years for which data are here given. The crop year of 1911 
was very unfavorable, the total precipitation being only 8.47 inches, 
of which. only 2.29 inches fell during the growing season. The 
average for the five years ending August 31 is 0.57 inch more than 
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the l1-year average, and the average for the growing season in the 
five years is 0.13 inch more than the 11-year average for the same 
months. | 

EVAPORATION, 


Records of evaporation from a free water surface have been kept 
during the seven months, April to October, inclusive, in the years —— 
1911 to 1915, inclusive. The method used is the same as at other 
stations cooperating with the Biophysical Laboratory of the Bureau 
of Plant Industry.t. The evaporation tank at Moro is 2 feet deep | 
and 6 feet in diameter. Table IV gives the monthly evaporation, 
April to October, inclusive, in the years 1911 to 1914, inclusive. 


TaBLeE I1V.—Evaporation, in inches, from a free water surface at Moro, Oreg., in the 
seven months, April to October, inclusive, for five years, 1911 to 1915, inclusive. 


Month. 1911 1912 1913 1914 1915 Average. 
7490) gl Bee ee ey Se eae Spee 5. 92 4.51 4.09 4.02 5.13 4.73 
INT AY pone seve moe i Ite sae re ree mS 6. 13 6. 75 On 245 | eae 43 5. 90 6. 50 
UTC a Se os Bis ws ce 9. 61 7.75 7.36 8. 29 8. 45 8. 29 
DULY Saeco s SC a Se eee seuss 11.57 7. 89 7. 90 11. 43 9. 05 9. 57 
EAWIZUS bie eae Sears es Ose ce eeeeieneeeeee 9. 28 6. 72 7. 82 9. 64 9. 59 8.61 
September soso eee ee ea eine 4.16 4. 50 4.82 4. 40 5.30 4. 64 
Octobenee 35 ieee 7o eae a Seek et ee eee 2. 34 2. 60 Sa02 2. 20 2. 98 2. 73 

41.75 5. 


TO Gale Sree eee ea ae tee ee eteieeea- | 49.01 | 40. 72 | 
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The highest evaporation occurred in 1911, when the evaporation 
for the seven months was approximately five times greater than the 
total precipitation for that year. The lowest evaporation was in 
1912, when the ratio of the evaporation for the seven months to the 
total precipitation for the year was about 3to1. During the 6-month 
period from April to September, inclusive, the average evapora- 
tion at the substation in the years from 1911 to 1915, inclusive, was 
42.34 inches. This is greater than the evaporation reported by | 
Briggs and Belz! during a 6-month period at any station north — 
of the fortieth parallel of latitude (the northern boundary of Kansas). 

Table V shows the evaporation and precipitation and the winter- 
wheat yields at the Moro substation and two other representative | 
dry-farming stations, one in the Great Basin at Nephi, Utah, at an © 
elevation of nearly 6,000 feet, and one in the northern Great Plains _ 
at Moccasin, Mont., at an elevation of 4,300 feet. The wheat yields ~ 
reported in Table V were produced under the same method, alter-_ 
nating wheat with summer fallow, at all the stations. invest >| 
tions similar to those conducted at Moro are being carried on at — 
Nephi and at Moccasin. ‘The precipitation and evaporation data are — 
taken from the records of the Biophysical Laboratory and the ‘i 
wheat yields from the records of the Office of Cereal Investigations. | 


1 Briggs, L. J., and Belz, J.O. Dry farming in relation to rainfall and evaporation. U.S. Dept. Agr., | 
Bur. Plant Indus. Bul. 188, p. 16-20. 1910. 
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Data are available for the years 1909 to 1915 at Moceasin, for the 
years 1908 to 1915 at Nephi, and for the years 1911 to 1915 at Moro. 


TaBLe V.—Precipitation and evaporation data and yields of winter and spring wheat 
at Moccasin, Mont., Nephi, Utah, and Moro, Oreg., in the years indicated. 


Moccasin,| Nephi, Moro, 
Character of data. 1909 to 1908 to 1911 to 
1915. 1915. 1915. 
Average precipitation: j 

PNG aM ON EY BE ee Bes ea SR a nee ae IN ig ce Se a eae Inches. . 16. 66 12. 78 12.18 

Seasonal ((April'to August, imelusive)es 2222-2 2- <2. == 5-222 dose: 9. 06 5.15 3.39 
Average evaporation: 

Seasonal CApriltoeAmeust. inclusive) scea2 seca. scsee noes ete ee do-<-- 27. 96 38. 71 37.70 
Ratio of annual precipitation to seasonal evaporation..........-...------- 1:1. 68 1:3 see 
Ratio of s2asonal precipitation to seasonal evaporation........-...-.------ 1:3. 1 iso Pee 
Average yield of bast winter wheat..-........2.25..2------------ bushels. - 35.7 25 a 23 
verase yield:of bestspring wheat. 2.2. 2.5..2---+2.+.=222sse=--5- do..-.| 27.6 10 22.1 


a Average yield of 10 plats of Turkey wheat in tillage experiments. 


The average annual precipitation and the average seasonal pre- 
cipitation are greater at Moccasin and at Nephi than at Moro. The 
average evaporation from April to August, inclusive, is 1.01 inches 
greater at Nephi and 9.74 inches less at Moccasin than at Moro. 
The ratio of annual precipitation to seasonal evaporation is slightly 
greater at Moro than at Nephi, but there is a wide difference between 
the ratios of seasonal precipitation and seasonal evaporation at Moro 
and the other two stations. 


TEMPERATURE. 


Table VI gives the highest, lowest, and mean temperatures for 
each month of the years 1911 to 1915, inclusive, and also the average 
of the means, the average of the maxima, and the average of the 
minima by months for the 5-year period. 


TaBLE VI.— Mean, maximum, and minimum temperatures at Moro, Oreg., by months, 
for five years, 1911 to 1915, inclusive. 


Year. Jan. | Feb. | Mar. | Apr. | May. | June. | July. Aug. | Sept. | Oct. | Nov. | Dec. 
Mean 
HG Nes ee peas 30.3 | 30.6) 438.5] 46.2) 51.0} 60.6] 70.0] 66.0] 54.8] 46.9 | 38.0] 34.0 
AO TQ ea eee 29.3\| 36.58 | 37.9 | 45.7) 54.6 | 61.4) 66:0) 62.5 | 55.0) 44.9) 40:7 | 33.0 
NONBe sGessees 29.5 | 28.8] 38.2] 46.6] 54.6] 60.4 |- 67.9] 68.0] 57.6] 47.3] 40.7] 28.0 
AQHAS EL BS BOvOn Sd. OF |p) 4d: Sill AiO) | 200824 209s Of le edOxo | 69. 1al) Sono 490 on. SS ile| e 2258 
ORO ee tee 2920036: OF 45:10 50285/) 5350 160! OF, 64085713 19 5723) 2 S0N6) I e38e2: 1) 3288 
| a 
Average... 30.5 33. 1 41.7 | 46.6] 53.9 59.6 674585) OC-4— 5650") (47648) || -39e 28.6 
Maximum 
HOME eee se 55 46 77 74 86 89 103 89 87 75 61 53 
NON eaeae oe 51 52 65 68 86 96 98 97% 85 69 61 54 
HABE SRE An 53 58 57 75 83 89 101 99 88 74 57 47 
ONAN Soe ee 51 38 69 72 88 91 99 100 83 69 59 46 
MONG ssocoaes 41 52 70 75 78 93 96 100 86 73 54 53 
Average... 50.2 | 49.2 | 67.6 72.8 | 84.2 | 91.6 | 99.4} 97.0] 85.8) 72.0] 58.4 50. 6 
Minimum 
ICT e eee ae 5 9 il 22 30 32 44 42 34 32, 4 5 
OTD os a oe —6 26 20 28 33 37 43 38 31 25 23 19 
Gee oeae 5 7 9 28 36 Be 41 41 33 28 29 10 
NON Ae eee 28 28 27 29 32 34 42 43 29 32 19 —3 
Ieee osoee 10 | 23 30 32 34 40 40 46 | 36 33 25 iat 
ASVET AP Cece y Sa ly Laon) 19.45) 2708.1) 33.07) 36.0:) 42.0 | 420°) 32.6 |2 80,0 |, 2050 8.2 
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Table VII shows the dates of the latest spring frosts and the 
earliest autumn frosts, together with the minimum temperature 
recorded for those dates in the years 1911 to 1915, inclusive. It will 
be observed from this table that during the five years no frost occurred 
in June, July, or August. None of the frosts recorded on the dates 
mentioned in Table VII did any damage to cereals. The longest 
frost-free period was in 1915, 211 days, and the shortest frost-free - 


_ period in 1914, 108 days. The average frost-free period for the five 


years is 155.8 days. 


TaBLE VII.—Data relating to killing frosts at the Moro substation in the years 1911 to 
1915, inclusive. 


Last in spring. First in autumn. 
Miso ach, Bis eS Eo Frost- 
Year. z free 
emper- Temper- | period. 
Date. ature. Date. ature. 
Sor. el ey Days 
a ROVE [tS ee oe be oe ee eee ee eS Se May 822.5... 320 JOCtHITaeeeee 32 
TT Ae ere Ae oa ae ae Apr. 29 319| Sepin3-s--== 31 127 
11S) B38 eae ee Ge A Ae a Lie he eee eS AMD Dee Sle Och woes 32 171 
Ot ee a i NR, ae ee Maye2t-= =. 32:1] Sept. 1225-5 32 108 
HOD eset aA at Pa See ee eee ee Ee Apr. 8 32 | Nov. 5 30 211 
WACVOTAG ES Ver en ce ples SE BL EE ROR SA Mays 2525 oee sesh bees Ocheoie ae eee 155.8 
WIND. 


The prevailing winds at Moro are from the west, southwest, and 
northeast. Southwest or west winds usually are accompanied by 
cool or moderately warm weather in the summer and mild weather in 
winter, while east or northeast winds are nearly always accompanied - 
by high temperatures in summer and low temperatures in winter. 
Though wind velocities are never exceedingly high, the wind move- 
ment is quite constant from about March 1 to August 31. The num- 
ber of miles of wind during any 24-hour period rarely exceeds 350, 
490 miles being the highest number recorded at the substation for 
any one day of 24 hours during the years 1911 to 1915, melusive. 

Table VIII gives the average wind velocity in miles per hour for 
each month of the years 1911 to 1915, inclusive. | 


TaBLE VIII.—Average wind velocity (in miles per hour), by months, at the Moro substa- 
tion in the years 1911 to 1915, inclusive. 


Year. Jan. | Feb. | Mar. | Apr. | May. “une, July. ee Sept.| Oct. | Nov. | Dec a 

| a Se ee Ie | a] ee ee 

TOM eewases set eee Bes 5-4 1. 6.3 |. 961° 922) 18) 94 | 9.2 17 2a eee Gary operon rat 
i) DAS Seabee aaa eeee 357) 429) | e62d |! Shas) 78 eo. Shlara 6 1 onSee2noal men mnoae 4.1 4.9 
LOIS Ree See ee ale Sie = A128) 5.9) 7- 3) SS34629 9) 85.90 63d) Sere. eer es 5.1 
AO Te ey ae 5.41.50] 5.6) 6.5) Zi) 8:8 f 8.8.) 2560 1240 acon actos 6.1 
LOI Eph aes eee oes S91 42:01 471 6:7 5.4 | 82 Be 155) | 2 730) 6. eee 5.9 
A VETAZO ses soe ee P40) 44a el eo Se 7.6 | 7.2 5.2} 4.4] 45 aca 5.9 
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Table VIII shows that June is the windiest month, though there is 
little difference in the monthly averages for any month from April to 
August, inclusive. The highest average wind yelocity for any year 
in the 5-year period was 7.5 miles per hour, in 1911. The year 1911 
was also the one with the least precipitation and the greatest evap- 


oration. 
EXPERIMENTAL METHODS. 


The experimental work with cereals is conducted for the following 
purposes: (1) To ascertain what grain varieties are best adapted to 
the drier districts of the Columbia Basin, (2) to improve the best 
adapted varieties by selective breeding, (8) to determine what crop- 
rotation systems will prove most profitable in connection with grain 
raising, and (4) to find out the most economical and profitable methods 
of soil tillage for cereal production in this section. 

The work with spring grains during the first few years was along 
two lines, the testing of varieties and the improvement of varieties 
by pure-line selections. No work in hybridization has been attempted. 
A large number of pure lines have been developed, some of which 
give promise of being of considerable value. In this bulletin only the 
| results of the varietal experiments will be given. 
| In the testing of varieties, field plats and nursery rows are used, 
| the unit of comparison being a tenth-acre or twentieth-acre in the 
plat experiments and 1-rod or 2-rod replicated rows in the nursery 
experiments. Hight-rod rows and eightieth-acre plats also have been 
used in the nursery. While a rather careful study is made of the 
varieties in the nursery and in the plat experiments and numerous 
notes taken on the habits of the plants, the value of a variety has been — 
judged largely by its yield of grain. 


DIMENSIONS OF PLATS. 


As shown in figure 3, the substation farm is laid out in series of 
tenth-acre plats 8 rods long and 2 rods wide. The series are sepa- 
rated by roads 164 feet wide and are divided into blocks of 10 plats 
each by roads of the same width. Alleys 44 feet wide separate the 
individual plats within these blocks. 

When twentieth-acre plats were used, each tenth-acre plat was 
divided in half by an alley 22 inches wide. The twentieth-acre plats 
discussed in this bulletin actually contain only 2,062.5 square feet, or 
115.5 square feet less than one-twentieth of an acre. In computing 
yields per acre, however, no account has been taken of this shortage. 
Acre yields computed from the yields of small plats are likely to be 
slightly exaggerated on account of the increased proportion of margin. 

The plan first adopted at the substation for the varietal experi- 
ments was to grow a single tenth of an acre of each variety, with 
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every fifth plat sown uniformly to one variety and regarded as a 
check. The two methods described in previous publications! have 
been used to determine relative or computed yields, but neither has 
proved entirely satisfactory. The variation in check-plat yields of 
spring grains usually has not been great. Occasionally, however, 
wide variations occur in the yields of check plats which can not be 
explained in any satisfactory manner. 


Fig. 6.—A bar weeder, or ‘‘slicker,’’ In operation at the Eastern Oregon Dry-Farming Substation. 


Beginning with 1913, each variety of spring grain in a varietal test 
has been sown in duplicate twentieth-acre plats. The plats in the 
two series are arranged as follows: 


11 | 12} 13 | 14 | 15 


us | | 


J1 | 12] 13 | 14] 15 


All yields in this bulletin are reported in bushels per acre, based on 
the actual yields of a single tenth-acre or the average actual yields of 
two twentieth-acre plats. 


TREATMENT OF PLATS. 


The general practice in growing cereals in the Columbia Basin is to 
alternate a grain crop with bare fallow, commonly called summer 
1Cardon, P. V. Cereal investigations at the Nephi substation. U.S. Dept. Agr. Bul. 30, p. 12, 33. 


1913. Clark, J. Allen. Cereal experiments at Dickinson, N. Dak. U.S. Dept. Agr. Bul. 33, p. 11, 12. 
1914, 
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fallow. This alternation has been followed almost without excep- 


tion in the varietal experiments at the substation. The station 


crops have been produced by the methods in general use by the farm- 
ers in this section, and the yields reported are about those which 
ordinarily may be expected. The land is plowed-7 to 8 inches deep 
in April, an early spring disking usually being given prior to plowing. 
Immediately after plowing, the ground is harrowed once with a 


-spike-tooth harrow, and- another harrowing is given when weed 


growth starts. Later in the season, in order to eradicate weeds, the 
plats are cultivated with a weeder, locally known as a bar weeder. 
If necessary, this implement is used again later, the aim being to 
keep the fallow ground free from weeds. In order to accomplish 


Fie. 7.-Plats of the rotation experiments at the Moro substation, showing summer-fallow land in almost 
ideal condition in the foreground and small grains and corn in the background. Photographed in July, 
1914. 


this it sometimes has been necessary to cultivate so frequently that 
the soil has been too finely pulverized. The soil at the substation, 
if cultivated too much, may become so compacted after the winter 
snows and rains that much of the precipitation of winter and early 
spring is lost as run-off instead of being absorbed. Figure 6 shows 
the bar weeder in operation, and figure 7 shows the condition in 
which the fallow is usually kept during the summer months. 

Just prior to seeding spring grains, the ground is double disked 
and then harrowed once. Seeding is done with a disk drill, and no 
cultivation is given after seeding. 

The land in the vicinity of the substation is infested with several 
weeds that have been found difficult to control in the experimental 


plats. The two most troublesome in spring grains are the Russian 


thistle (Salsola pestifer) and tumbleweed (Amaranthus graecizans). 
Where good stands of grain are obtained the latter weed is rarely 
found, but the Russian thistle sometimes has been troublesome, 


especially in early-sown spring grain and in grain with thin stands. 
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In the experimental plats the- weeds have been destroyed by hand 
hoeing. 

All varieties are carefully rogued to free them from accidental 
mixtures. They are cut with a binder, shocked, and then thrashed 
several weeks later with a small separator run by a gasoline engine. 
The grain from each plat is weighed after thrashing and the bushel 
weight determined. No straw weights have been recorded. The 
rows and small plats are thrashed with a‘small separator designed 
for that purpose. 

CEREAL EXPERIMENTS. 


SPRING WHEAT. 


From the standpoint of total production in bushels, spring wheat 
is not as important in the Columbia Basin as winter wheat. Con- 


Fic. 8.—Varietal plats of spring grain at the Moro substation, showing summer-fallow land in the fore- 
ground. Photographed July, 1914. 


siderable spring wheat is grown, however, on account of the fact that 
dry weather frequently prevails until so late in the autumn that 
winter wheat can not be sown with safety. Winter wheat is better 
adapted to the present summer-fallow system of grain. production 
in the Columbia Basin, because it permits a better distribution of 


farm labor. Winter wheat also usually gives yields somewhat higher 


than those of spring wheat. 

Many wheat varieties, like Pacific Bluestem and Little Club, are 
sown in the Columbia Basin in either the autumn or spring, except 
on the higher elevations. 


VARIETAL EXPERIMENTS. 


Seventy-seven varieties of spring wheats have been tried at the 
substation. Some of these, which did not appear to be at all adapted, 
were discarded after a 2-year trial. New varieties have been added 
from time to time, and 5-year average yields have been obtained for 
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only seven varieties. 
spring-wheat varieties which have been tested. 
varieties are arranged in alphabetical order, without regard to the 
period during which they were grown, their rank in yield, or other 


relationships. 


15 


Table TX gives the annual acre yields of allthe 
In this table the 


experiments with spring grain in 1914. 


Figure 8 shows a portion of the plats in the varietal 


Taste 1X.—Spring-wheat varieties tested at the Moro substation, showing the yields 
obtained in each year the variety was grown during the five years, 1911 to 1915, 


incluswe. 
Yield per acre (bushels).a 
Variety. ve 2 ; Division. Origin. 
1911 1912 | 1913 1914 | 1915 
Abd-el-Kader..-.------ PA |p IDiboashan wae ate AM bon lsh eee ae nba ASSN Woon By) Reagent eae 
BAND EAS creas # Ub et Abe ee yd Stl | RN Roulardaee 5: Southern Wuropers|ee-s-- l= == 13.6 | 15.0] 09.4 
JNOUUCRIE RS a eeeasesorcae 2407-1 | Common....... Turkestan......-- AIG ae ECG Cees se oallsacooc 
TD XO) eae eer eape ese 2AVTH2 a2 252 Goes ee aoe CKO Beeaaanes 68.3 )¢31.2] 23.0} 22.9] 20.2 
Barilla. wee Nat sad 2944 2-55. Gone ee Meneritte) 25 ences Ree ou NCA AN 3) Peers SoHo eG occ 
Beseler Squarehead....| 2681 |....- Come ee see Germany sce a Colene Wi UL Oe ee eel secre eee 
BlackwRersianeaeeaesoe. 2823 iii eeee Goss see Ar enbinaes ceca (e) (e) 68.9] 63.1] 06.6 
IB IN@HPEY Oso eeeeenueas 2511-2 || Durum... .... Abyssinia......... 3.5 7.5 |. 18.0) 18.3] 23.6 
Bluestem. (See Pacific 
Bluestem.) 
TEXOIOS eal seal re alate 2826-1 | Common...... AVIS TLAIO a epiasmees 613.8 }¢ 18.38 |¢ 15.6) 24.7] 25.4 
Bola Blancas s seen 292i Une Clues ee MexicOs jee senaee b 4,2 (¢) [¢12.7 |614.6 {416.5 
NaNO a ee cena mea Spk ad 2227 | Common...... uanikestanerrsstasee LEQ ih DE Ohi lees cpacsa ale eek a es 
DOYS SAS Ae eects 2227-1 ||... --- Ose se 3 3 ee GO taat as oes 613.6 {617.8 }¢14.0} 21.5 20. 2 
WalerGloniauies = s25---¢ A SSC eee Oxesoni@)eseese=. 3.8 SAGnGelSao5 alse Or eee 
arly aanus eee e. Sle L697 |sCommonta. se. INOW PRM ES oe boace 14.5) 19.0) 25.0] 26.0] 26.6 
Blephamte lio 2o se ok S24 aes Goya Seal eee (Soyer es a aa ei Ayr WO PRO) | Cate a We sisal Orley 
IRithyeiols SAB ee ee eae 2397 Eee COLORS eceare RUUISS1 a aeiee ea Sere ce (e) (€) (e€) |612.4)¢ 10.2 
JSG ACEO wee peoaeaeee BY) eaaec doOssaessat Ching saa fee eee CHQSS Hie AQNSu lee | Beier. | Seana eee gene 
Galealosmemenece ates 2398) eee domeemass: IVb a SoCo ocackae (ES lowe Ae eaaasee Boridcod bsocce 
ID (aye cl ae aa en P30 RE Ih en Comey A. Oe Ley, Gonten as ate (e) |¢14.2] ¢8.0] (e) |b14.6 
Ghirka Spring: ..-.-.2.. SMe 2 GOR ee eee CO aes erie i ee eal a a eer 19.6 NGS 20222600 
Glyndon (Minn. No. 2873 |----- Goce ee Minnesotay.- 522-52 OFT e123 wed GaGa oa sere eee 
163). : 
Heine Squarehead..... ZEON shes Opes ees Germanys. ...--.: 10.1 |@420.0| 21.6 | 22.5] 23.6 
» JBL ETHITE NOS Se bernie eis 2124-3 | Durum....... INT ONE ea a a mae CPI IARC TNE Fe (iV edenenee ab ean aI tS 
Eybrid) No. 6322252. 552 GUUS <Ciliol) 0) 5 Hea ee Wiashine tomas (seers ai Lovo 20.6 1os3" |Peeeee 
Hybrid No. 108......-- OPS) eae CO te eae aren doemaesenacaes 6.7 BAG Cl 3nG! |G Sus eeaeee 
RUA ATTeSC ee meee cle sacle 1787 | Common....-.. Japaneenesensa eee URS Ne el Sn eee We Se Allee iS 
BiG Sa ee CI oe a 2088-4 | Durum....... IAN oerianes ser teem a 611.4] ¢ 7.5 (¢) 66.7] 68.0 
Ie bina SP ie ee Mie ea 2200-1 | Common...... Persians 2 sani osve ss €11.0/415.6] 24.0) 25.4] 29.4 
Kahroj era daa sk ee eae 2402-1 |-.... CLO aye tee ate WMunkes tame (e) [615.7 )¢12.5 |413.3 |@16.8 
Gi ST a ek es Lac 2A0 a eee do ase EC Oya ee a gi CHBADAE 1 (e) (©) ORFS eae 
IXCO RUBE EC eae we aeE 220B—2) neers GOW esse oe HAUTE re ee eer c 14,2 1212.0) 25.8 |) 2452))) 3352 
etibamikiays sissies cee 1440 | Durum....... IRUESBY. sosuccusene AAO LG 220 1326) |eelo0) eee 
HID) OVD ee a 2 GG eee COG ee a [eet (lO eS asta WGseesd Boseaee 16.0] 21.5] 18.0 
AD) Open Spe ner ha ae 2246) eee CUO e sans Means a ae Coe Ree eens EO L220) |S steer e 
LECUOTTRG Teg ee Maen SN 2126-2 |..... GOs Arabia... -- She Bie ¢9.6|@10.0]. (e) | 64.2 1614.6 
vile Club (Wash. No. A0GGn Clubs eee sane Washington...-... IB e | 2256 19.6 19.2} 26:0 
49). 
Malimoudine sss. 52seoq. 2099 | Durum....... Allperiancus: ayn) a 8.8 OSGF| sks eel ee Nee ieee 
Do A acti re epee 2099-1 |-.... LON SEIE eee eRe Coe Aesst bees ss CMM ORS (OLS cya sais ea 
Marouamiys aes sey ee ECB ea as CLOSES ee CO eee TILA 3a famed ESRI Ree Valea ON alae 
DORN tee fa A ae 2239 |) 22 CO ey wert sees (0 aye NS ca csiea 2 Sei TA Oy lice 2s ee 
(Marquise cme s.seeeee ee 4158 | Common...... Canad aaemasaeesaeleeeeier cee see 22.1} 22.5) 23.1 
Pacific Bluestem ....... 4067 |..... COR aches ATS tmaligereaitece oe 11.7 {/ 20.2 | 19.41}! 20.9] 24.0 
IBChiSSionGs2 Seas meee 1584-1 | Durum........ WAU Serr aaM re eee a (e) 1610.9] (e) | ¢ 6.2 1016.6 
Oa NI Soe EEN 2086) (ees LO wisi Latah sade GOR SNE Uaeiesec BIDE Gy. 6: 9210} | aa a etter eee 
Hyebelroe Chi Tcl lenin 2794 | Common...... TROBE oe ee CAN BB. Gy i hee es (Gere ats eae 
FICHE yee Gale vette alae AVEO) | Deicbbra sh Al) Nee ee QRS V8H5) |e ea eee ae a 
CHS Bite rer ae eatin es 2089-1 |...-. Gop Neuen He as GOS Peewee iene ONE Cale OM Hae sree be acaculaedees 
VIG Clee nig ek Ca yi 2793 | Common...... HOT teal epee ¢8.3 1414.0] 21.3] 19.0) 24.9 
Ry sting Wifes \j2 else 3022-1 |....- Cowes Minnesota...:....- AC)pr eto arhe On PAYAL OCR) Bee. 
maragollayseenseo. eee. 222.85 heures Nita liye en eee ae OPPS CASALE Aa ones ad hs ae Ge etal a 
SETUTTMUIT ays ee ID hy 2346-1 | Common...... IEAM Coney eee yee (Co) 02359) CD60" 2350) 22a 
SONORA epee lease 3036=2 |... -. do... Mexico (?)..2.-.-- 68.2 |034.4] 15.5] 20.5] 24.7 
1D Oe Hae es 4074 |_.... Cl TRG re eye ities CGN OVS et halo ae TW 4.6 15.3 USK) eaeeae 
rattan keys ys Gabe O40 5 yi eas Gone ners Minkestames saoc40 C17..0' i@ 146) |) 27.5 |"* 2380)\= 2on9 
(OieUGTor hens Sie ae Sa 2 HO) Wasa. Goneiia! Germany.........-| (¢) |018.7 |¢12.5 | -@8.0 |6 16.0 
Welvet Dom. ee 2247 anus bee EVUSSIa eRe ee oO WA sae Es Wil Beate a LR UN 
De) reeset eae at 2247-1 }..... (OKO Re eS Aiea CG (oye NENT Ras (e) !015.6 1014.61 ¢8.4]...... 
a ere, yields are based on yields from single tenth-acre or duplicate twentieth-acre plats unless other- 
Wise stated. 
b Grown in rod rows, usually unreplicated. d Grown in single fortieth-acre plats. 
¢ Grown in 2-rod rows replicated 2 to 4 times. é Grown in head rows, yield not recorded. 


a 
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TaBLE 1X.—Spring-wheat varieties tested at the Moro substation, showwng the yields obtained 
in each year the variety was grown during the five years, 1911 to 1915, inclusive—Contd. 


CI Yield per acre (bushels).a 

Variety. NGn Division. Origin. SS 

; 1911 1912 | 1913 1914 | 1915 
Mantasbay~s22- 5.2.25: 2404-1 | Common...... IRUSSIAS ees aslo 9561} 19500} 92123) | 19s2 epee 
Yellow Gharnovka...-. 2096 UR epee Ones J eoeFe8 cl 1656), 25223 2 ee ee eee 
LECATOCAS a5 = ieee ee oe 2799-2 | Common...... iMexico=e ees 64.8 }615.6} 19.6] 21.0} 25.2 
Wminamed seas ees PBB |le cose doz (En cay ae ae OH Eloi (GBS ei| Seeecat 29.3 | 69.4 
One See ee 2500-1 | Durum... AUSCTIatETs See: BL OSG 6 1256 "SaaS ee le ee | eee 
TDG piese SUSE se eee ete 2049 |..--- GOrg. eos Aenea Otek Ae ees BQ. 7) 16:9. Slane ee eee ees 
1D) OR ee 2547-2 |___-. dota TNS Ree ea ete Ted) L268) sal 71a Ge) ae L456 
1) GG eae oe peace 2580 | Common...... Germany.... B:6:6 |. C9580) 542255 S|Pe en eee 

IDG) eee Ae ee res 26050 ee do FROM anGs == seen 68.7 | ¢14.3 €) d€7.2)\ (e) 
LD Oars eee es EN 2607-1 | Durum.... RM ania eee 28.3 |014.3 (é) d2.1| 48.4 
IPO e eee Ee TE 26090 Nee Fs Sd Osea ole doles eee d11.4 |617.5 (€) @522; | eee 
ED) Ose See he 2702 | Common....-. SR Gal ye ee es eee B62) $C 6G) |. 2 eee Pee ees ae 
1D OS i a oe Seni Fa USM ES Be C0 a Bits 8 | Onsset sors aan BB Be Oils. eae ees ee 
IDG Eee eS ae 27967 sD uraMee sh MexdeOsse. see (6) le 2b r4 |e ee 
ID) Ose ey ees tee PAR ARCO NG lee ee i ee GOS eat 8-435) C16. 0 i225. 28 e ee ee 
IB) ORES ees a aoe 20415 DIT Ieee = RexaS Cr) sages ee (e) {619.3 |010.3 | ¢7.3 |¢14.9 
ID Onset S SCRE 3035—Onl Chiba aes IMGxICOL = > eee GAZES 30/25. 080) 9 50a ee pee 

DO sean oa? 2h 4715 | Common..--.. Ching? a2 eee (€) ()> {2 1225 Failure. 

DY Orgs a ed 4716) | =. 2. (6 Lo rca are G22 BSc cee (é) (e€) |@15.2 |@10.4 |¢12.0 


‘a ae siclds are based on yields from single tenth-acre or duplicate twentieth-acre plats unless other- 
wise stated. 
b Grown in 2-rod rows replicated 2 to 4 times. d@ Grown in rod rows, usually unreplicated. 
¢ Grown in single fortieth-acre plats. € Grown in head rows, yield not recorded. 


As the leading variety of spring wheat in the Columbia Basin is the 
Pacific Bluestem, this variety has always been grown on check 
plats. Table X presents a list of the spring-wheat varieties that 
have been grown three or more years, with yields expressed in per- 
centages of the yield of the Bluestem variety. Where the varieties. 
have been tested on areas smailer than one-twentieth of an acre, the 
average yield of the two highest yielding check plats or rows of the 


Pacific Bluestem was used as a basis of comparison. Where the 


test was on areas of one-twentieth acre or larger, the average yield of 
all Bluestem check plats was used. In all cases where the smaller 
areas were used, the Bluestem variety was sown in every fifth plat or 
row. It will be noted that certain varieties, like Koola, Karun, 
Early Baart, and Talimka, have given consistently higher yields 
than the Pacific Bluestem when grown in rows and in plats. 

TaBLE X.— Yields of spring-wheat varieties grown at the More substation during three 


or more years, expressed in percentages of the average yield of the Pacific Bluestem 
variety grown in check plats and check rows. 


Yields (percentage of the yield of Pacific 
oy Bluestem). 
Variety. : C. I. No. 

1911 1912 1913 1914 1915 | Average. 
PANELITO 2 Gave eee en pe eee ea ae ee PANT =o eee a 200 119 109 | 85 128 

Bluestem. (See Pacific Bluestem.) 
BICeN Ore eee ee eee et ne kee nee 2511 30 30 93 90 98 | 70 
IB OD SE sea ene OC Ses ee eee eee DE20—19 | eee ee a116 a110 118 106 | 112 
iB olavBlancate tes eat oe. 2 ee aS P3 PANS Wel be Wi Sete became agg 6157 c 165 137 
(GAT ES api sae cee RU a ES eae eee IPA eae 127 a99 103 85 101 
AOC OLA ese a see a eee Sere 4155 33 43 94 STN ere 64 
PiaGhye Aah es ms: Ste ee eee 1697 124 | 94 129 124 1i1 116 
IDI OUT TRY EAA ee Ba ee 2) AA ee tise DSTA eee b 82 a71 b40 b 52 6i 
CBA OSE ae acc Shae ee eta nee Seer 2398 70 61 CL AGY py Ice bets me 63 
Ree ae ae ce en ADE ee eh ee Cems Sete 2308-14 See a 90 @ 561 22ers b54 67 
GRA ODE oe ese es to ee een TS 70a eee aren ae 101 77 109 96 
Glyndon (Minn. No. 163).......-...------ 2873 80 | 63 85:12: eee 76 

@ Grown in 2-rod rows replicated 2 to 4 times. ¢ Grown in single fortieth-acre plats. 


> Grown in rod rows, usually unreplicated. 


SPRING CEREALS AT MORO, OREG. 17 


TasLe X.— Yrelds of spring-wheat varieties yrown at the Moro substation during three 
or more years, expressed in percentages of the average yield of the Pacific Bluestem 
variety grown in check plats and check rows—Continued. 


Yields (percentage of the yield of Pacific 


Bluestem). 
Variety. C. I: No. 
1911 1912 1913 1914 1915 | Average. 
Eteimeys quianehea Gs. a5. h kes 5 eee ee 2669 @ 150 b 146 111 108 98 123 
ley rei INO NG eee ke eee ee aw era ANS in| eae ee 76 106 AS Pee 84 
EROTIC INOR AOS e 2s aa i aie st Nees 5025 @ 100 42 a96 QR iNsaeabons 68 
TREN SU a is es VAS Ce OR UAL, © EN mee Naat 208845 |e see WD: | saeoeac ce 72 ¢ 30 51 
PEC STeU Tae eee ah seach AU re ce an oa ilar Gt es NR 2200-1 a 164 b 114 124 121 122 129 
PESTO] Ora Ce aye an hee aera red sy tone See DAD Ns ee ge ¢ 112 a 88 6 133 6 168 125 
ROO ays Se Si eee Sis wees Weal en Aone eee Meee alae 2203-2 @ 212 b 88 133 116 134 136 
VEDA Oe aS eS aan SA ea RR 1440,1516 94 80 84 103 75 87 
THEOL Sa asa ai ee aaa ee EN a My Bala pee ee ee 2126-2 a 143 OnSite eee c 50 c 56 80 
Little Club (Wash. No. 349)............-- 4066 114 108 100 91 108 104 
FIVER TE CUTE Se Pore a OER pees a th 8 as eee PG ATS Shee ercteeal ere hots = 114 108 96 106 
eAcitic Bluestem. 222 on55-2 545 32 Gee 4067 100 100 100 100 100 100 
TES IISRSTIGI Ps col gules eae ene ayer rahe Sena ES ee aane oe Oi leaopasec c 73 c 64 71 
TESST eG Boies tees ese es eae ena tan es Ie 2793 a 124 b 102 109 93 104 106 
IRS AVSHELEGNS2 A ESV eat ee ohn yeep Bla B S022 1a Rip se € 133 290 Os 2 Pears 91 
‘SIC UON OT SU 4 Mr Mees eect a tee Ur a Mee mas 2BAG HI" ieee eee ¢ 170 a113 } 110 95 122 
SOMO HEY) GU ASCs Bee ty ER EAN alte er eee 3036-2 |.-..-- ealbune 242 80 | 98 103 131 
ITS) i is ae eRe rie eee ae AQTA | 52.20. 23 79 SOC eee 66 
Pietra cc eaiene Sealers nies a) ) chakcky ie Meee Uae 2495 a104 6 106 141 110 108 114 
HUOIST SCT era II eed AIO) |aaoacaa- € 133 a89 b 84 c 62 92 
Welive ty) o mieeeee rr ease ene Naa ane einen QOAT Nees e1ll c 88 DOS se eassee 99 
WTO ras Ge, Sa ies ae ah 2404-1 84 94 109 93 105 97 
ECAUO CAS Bei ere et eatin VaR NID AMSA e UIs 2799-2 a71 b77 101 100 105 91 
hmmacrmne cle wees Oe eae biG nee an 2033 a117 CAO es rene ee ¢ 108 a 74 91 
(OE SUS eh ee Se ee ie Maer alliemae eae Se 2547-2 64 63 SB slaereet ¢ 56 68 
ID) Oe eer ee ait | Pema Ree Le 2603 a 128 DSO4E | aes CTS) | Beis 105 
HS) 2S Rens aoe LIE aero AO NES dsoece COOL eee ease c 23 c 32 48 
ID YO ES sic ied eae cr Orci se Rane Soe ae PACED Neal Ma Seats ea a122 a &0 b77 b 149 107 
NIB) OSS Ue uso erence MRL Oy ey eRe San EAN) ees oe ns ¢ 90 e112 | b12 107 
a Grown in 2-rod rows replicated 2 to 4 times. ¢ Grown in rod rows, usually unreplicated. 


b Grown in single fortieth-acre plats. 


Table XI gives the annual and average acre yields in bushels of the 
spring-wheat varieties that have been grown in twentieth-acre or 
larger plats during three or more years. The yields in 1911 and 1912 
are for single tenth-acre plats.. Those in the years from 1913 to 1915, 
inclusive, are the average yields of duplicate twentieth-acre plats. 


TaBLE XI.—Annual and average yields of spring-wheat varieties grown at the Moro 
substation wn twentieth-acre or larger plais for three or more years. 


Yield per acre (bushels). 


Variety. C.I. No. | | Average. 
1911 1912 1913 1914 OM Dil ae sae eesarae es 
3-year.) 5-year. 
Aulieata. TAPS Ri Re eGR Eran Nay ul RP OA RE eet PEND) NG el os one 23) We Peo) | PAU AAS PO) Ses soe 
IG MN Ole ke i etc Nene ie ee Litt 2511-2 3.5 7.5 18.0 18.3 23808 |2-2050 14.2 
(Chau es KG 2 Sk es Sia al Boe Ee ERR, 2227-1 TT i ct | Chas Bolt PALES ALO Is Its OL 17.6 
Warly Baart....2)2222.- CUS ill A gE BIO Ne RS 1697 | 14.5} 19.0] 25.0] 26.0] 26.6) 25.9 22.2 
Ghirka SPO LIN Sa ay sec AGS eRe UD ee SORE eT Ub pL Ge eee arc ae ee dit LONG eGR 2 Owes 20h anne 
eine Squarchead 2 seer DANS SIA es ae belle deere PARNER 22s one 23s OF le 2246) eee ee 
RGmUTIe eR ON SUL Ee ec a P00 Ll Se eas D450 | O5s4 | OO14s| 5663s ae 
COO SE a la a ME ol SOTO UCR ree SNCS D5ESN Ot alte SB) ODT yalaen eee 

| 

Bananas ke Ge ave ea H apie |p 1-0 16.2| 16.0] 215) 18.0] 185) 165 
Little Clunloee ana O ieicey ate teu ee 4066} 138.1] 22.6] 19.6] 19.2]. 26.0) 21.6 20.1 
Bruise noe aiiled ee ee ac ANS |e cal cin! DoW 22055) 29341) |. 2906 |b eee 
acitie bldestem: cutest nen SMe Unt al 4067} 11.7] 20.2} 19.4] 20.9] 24.0) 21.4 19.2 
Sonora Bek ay Se Ba te Any ae SN aie seam a I ROMO eo se oa ee US) Bee PADS yO Whaler PID) Ae ee 
Me MN ca kee ab ta 9 oak a We a a ah ee le ee DAG ieee cae |Fete ate PDN ZO AO Ps) | eaou sec 
Wamntarbay ecco ee AOU Si ea en A 2404-1 9.6 | 19.02) 21.3 9S: | 225.25) 22.0 18.9 
VACATE CAS Sel pe Ret EAN VENER Sah PASSO RA EARLS LSet ai LONG Ee IRON Zoe: 2 Oy eee 


a Yield estimated by comparison with yield of Aulieata in 1914 and 1915. 
67313°—Bull. 498—17——3 
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From Table XI it is seen that several varieties appear to be better 
than the Pacific Bluestem from the standpoint of yield. The Early 
Baart exceeded that variety during the five years by an average 
yield of 3 bushels per acre. The Koola variety exceeded the Bluestem 
in the 3-year average yield by 6.3 bushels per acre, and for the same 
period the Karun exceeded the Bluestem by 4.9 bushels per acre. 

In Table XII the leading spring wheats grown at the Moro sub- 
station during 1913, 1914, and 1915 are arranged in several classes, 
showing the average yield for each variety and for each class. 

TaBLeE XII.—Kernel characters and 3-year average yields of leading varieties of spring 


wheat grown at the Moro substation in 1913, 1914, and 1915, arranged by classes, with 
the average yield per acre of each variety and of each class. 


Average 
yield per 
; * ; } > | ; S a acre in 
Class and variety. C.T. No. | Character of kernels. bushels, 
| 1913 to 
1915. 
COMMON AND CLUB. | | 
Beardless: 
eaciie 4a) geSteMas 3. j.- 5 = a ees ae ee | 4067 DOll, WIGS. gre -clsc Sea ee 21.4 
Guat digs Whe eS ene Re ee eee Sages te ee 1517 Soft.iredi= 4. - 7s Soe ae we! 20.7 
TEN OC Oh eens, Sere ee ee Se ore ee ee Seer 2200-15 lard, white: 2. --2s2ne see 26.3 
MALI OOla ete. ae 5. otek! ne ee ee es ee 4066 Soit; whites<---2 5 2235 eet 21.6 
NTA GIS eo SO eC ele bse SR eee eed See 4158 Medium hard, red ..---..--.- 22.6 
SONOrAM Se Ee ose ees beer a eo ee ee ee ee 3036-2')|) Soft) white <2 252-2 -222 = | 20.2 
PAC CLARO Ree tics ower Soe Cues ON ee al eee ee [sSocoses= [exeh ae ciel ca eee ele 22.1 
Bearded: / 
FA TLE D2) 5 RS SR la a ae ot ater meats ete Wee 2A07-2.| Hard) ted -2225200 52. 2 ee | 22.0 
ROT eames pe Fe ere CS Le ey eee ee ey ae | 2227-1 |.._.- dO. 2a sie eee 21.3 
WeryeantentCs Llp ee ES eee ee eae eee | 1697 Soft) whites. 2.22 53 eee | 25.9 
HGimeoqaarchead je. sees. ee eee ee ee | 2669-1 '| Soft, red. <: .-<.--== 15 oS 22.6 
QO AEN SSeS Sok Se ee Fe eke ieee eee | 2203-2 Medium hard, red....-.--.. ZT 
pa Neata faa Kea Ss PERE PSRs ee a ec CA ee Ce 4 ee | 2495 Hard, amber = TAS 
RalipaP Ay 2s. 5 ee es eae w aay 5. ee eee | 26240371 | and) red 253 eee 22.0 
TELEFON AOR cube hel Wee Me ieee ESE [os y 2799-2 | (Solty red =. Oca see eee | 21.9 
PAVELALE s Fee ie Seek Soon ae os ee ae ee | Sos22as222 Sssacc2S-sceecssssssse=52252: | 23.7 
DURUM. | 
BRTOUING ok oe ie ry eee eh De a eae 2511 ard) amber2. 228 2) aseees 20.0 
Rata else aoe oe ae ee ee oe a eee er | 1516). Jee G0. 22. Ss eee eS 18.5 
IN VERDM Sos 52 $5.55 sso coca aasesssassssbesosssse logs5escsct | TREE aR Ra ame aes ea SSee Se 19.3 


Table XII shows that the durum wheats apparently are not so well 
adapted to the Columbia Basin region as are the common and club 


varieties. The bearded varieties of common wheats exceeded the yield 


of the beardless common and club varieties by 1.7 bushels per acre, 
and the average yield of all common and club wheats exceeded the 
average yield of the two durum varieties by 3.5 bushels per acre. 


DESCRIPTIONS OF THE BEST VARIETIES. 


The six varieties of spring wheat which have given the best average ~ 
results are described and discussed below. Of these varieties, Pacific 
Bluestem and Little Club are well known and widely grown west of 
the Rocky Mountains. Early Baart is grown commercially to a small 
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extent in Arizona and Washington, while Karun, Koola, and Talimka 


are new introductions not yet grown except In an experimental way. 


Heads of the six varieties are shown in figures 9 and 10. 

Pacific Bluestem.—Pacific Bluestem (C. I. No. 4067) is the stand- 
ard spring wheat on the farms of the Columbia Basin. It usually 
commands a premium of 3 to 4 cents a bushel over other varieties on 
western markets. It is a fairly early spring wheat of medium height, 
with beardless spikes (fig. 9,.B), white, glabrous glumes, and mid- 
sized, soft, white kernels. In the West it is called simply “ Blue- 
stem,’ but it must not be confused with the Bluestems of the hard 


Fic. 9.—Heads of varieties. of spring wheat grown at the Moro substation: A, Little Club; B, Pacific 
Bluestem; C, Karun. 


spring-wheat belt in the northern section of the Great Plains area or 
with the Bluestems of the Atlantic coast. The exact origin of this 
variety 1s not known, but almost certainly it is an Australian wheat. 
It closely resembles Rymer and Warren, two varieties from New 
South Wales. Itis also identical with the White Australian, formerly 
widely grown in California. : 
Little Club.—Little Club (C. I. No. 4066) is the standard variety of 
club wheat in the western United States. It is a short, midseason to 
late variety, with very broad, short leaves. The beardless spikes are 
short, but broad and very compact, usually oblong in shape (fig. 9, A). 
The glumes are white and glabrous; the small kernels, white and soft. 
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The origin of this wheat is not known, but it is supposed to have been’ 
introduced into the United States from Mexico or some other portion 
of Latin America. In the experiments at Moro it has yielded as well 
or slightly better than Pacific Bluestem, but does not bring as high 


a price per bushel. 


Early Baart.—Early Baart (C. I. No. 1697) is an early-maturing 
spring wheat, with a fairly short straw. The spikes are bearded 
(fig. 10, A), the glumes white and glabrous, and the kernels white, 
large, and soft. This variety was introduced into the United States 
from Australia by the United States Department of Agriculture in 
1909. It has been grown to some extent in western Arizona for a 


Fic. 10.—Heads of varieties of spring wheat grown at the Moro substation: A, Early Baart; B, Talimka; 
C, Koola. 


number of years, but whether it was introduced into that State by 
the United States Department of Agriculture or was a separate intro- 
duction by some other agency is not known. It was brought to 
Washington from Arizona, and for this reason is sometimes called 
‘Arizona Baart.”’ It is now being grown commercially at several 
points in Adams and Lincoln Counties, Washington. 

At the Moro substation it has proved to be one of the best and 
earliest of the spring-wheat varieties. Being a soft wheat, it comes 
into competition with Pacific Bluestem, Little Club, and others of 
this class. The bearded heads are objectionable, because they do not 
pack well in the header boxes, but this disadvantage seems to be more 
than offset by the better yields obtained. The 5-year average 
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yield of Early Baart has exceeded that of Pacific Bluestem by 3 
bushels, while the 3-year average yield exceeds that of the Blue- 

stem by 4.5 bushels per acre. 
Karun.—Karun (C. I. No. 2200-1) is a rather dwarf and early- 
maturing spring wheat, with beardless spikes (fig. 9, (), white, gla- 
brous glumes, and midsized, hard, amber-colored kernels. In yield 
it has ranked second among all the varieties of spring wheat grown 
at the Moro substation during: the 3-year period, 1913 to 1915, in- 
clusive. It has exceeded the Pacific Bluestem in that period by 
almost 5 bushels per acre. Karun resembles the Bluestem in its 
beardless, glabrous spikes, but differs particularly in its shorter straw 
and hard, amber-colored kernels. The original seed of Karun was 


Fic. 11.—Cross sections of loaves of bread made from standard hard spring wheat and from varieties of 
spring wheat grown at the Moro substation. Left to right: Top row, standard, Marquis, and Bobs; 
bottom row, Saumur, Karun, and Early Baart. 


obtained in Persia by the United States Department of Agriculture 
in 1902. The variety is not grown commercially, but only on the 
experimental plats. 

Koola.—Koola (C. I. No. 2203-2) is a selection from a low-growing 
early variety of spring wheat, introduced into the United States from 
Arabia by the United States Department of Agriculture in 1902. It 
is a bearded variety (fig. 10, C), with white, glabrous glumes, and 
large, red, soft kernels. It has been tested on experiment farms for 
several years, but has never been distributed to growers. The Koola 
variety has given the highest average acre yield of all the spring 
wheats grown at the Eastern Oregon Dry-Farming Substation during 
the 3-year period, 1913 to 1915, inclusive. During that time it has 
outyielded the Pacific Bluestem by 6.3 bushels per acre. It also 


i| 


| 
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has proved superior to Pacific Bluestem in milling value during that 
period. 

Talimka.—Talimka (C. I. No. 2495) is an early-maturing, low- 
growing, bearded spring wheat (fig. 10, B), with white, glabrous 
glumes, and large, flinty, hard, amber kernels. The kernels of this 
rare variety and of related varieties are so large and so hard that some 
of them were mistaken for varieties of durum wheat when first intro- 
duced. The Talimka variety was obtained in 1904 by a representa- 
tive of the United States Department of Agriculture at Askabad, 
Russian Turkestan, where other similar varieties and the closely 
related varieties of the Chul group are commonly grown also. 

At the Moro substation the Talimka variety has proved one of the 
best yielding of the spring wheats. In a 3-year period, 1913-1915, 


Fig. 12.—Cross sections of loaves of bread made from varieties of hard spring wheat grown at the Moro sub- 
station. Left toright: Top row, Koola, Pacific Bluestem, and Chul; bottom row, Yantagbay, Aulieata, 
and Talimka. 


inclusive, its yield has exceeded that of Pacific Bluestem by slightly 
more than 4 bushels. So far itis grown only in an experimental way. 


MILLING AND BAKING EXPERIMENTS. 


To ascertain the relative millmg and baking values of the spring 
wheats grown at the substation, tests of several varieties have been 
made by the Piant Chemical Laboratory of the Bureau of Chemistry. 
Table XIII gives the data obtained from analyses of the wheats and 
of flour milled therefrom. Figures 11 and 12 show loaves of bread 
made from flour milled from spring-wheat varieties grown at the 
Moro substation in 1915. The loaf labeled ‘‘Standard”’ is from flour 
milled from one of the hard spring wheats of the northern Great 
Plains. All the wheats grown at Moro were milled from four to five 


ahaa sg nae 
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months after harvest, and the flour was made into bread about two 
weeks after milling. Miss H. L. Wessling, of the Plant Chemical 
Laboratory, conducted the baking experiments. 

It will be observed from the analyses and photographs of loaves 
that all of the varieties appear to be equally as good as, and most of 
them better than, the Pacific Bluestem, which is the standard spring 
wheat of the Columbia Basin. All the samples from which the flour 
was made were from the varietal plats and therefore were grown under 
similar conditions. 


TasLe XIII.—Characteristics of grain and of flours from spring wheats grown at the 
Moro substation in 1913, 1914, and 1915. 


KERNEL CHARACTERS, CHEMICAL ANALYSES, KERNEL WEIGHTS, AND BUSHEL WEIGHTS OF THE GRAIN. 


| Alco- Weight. 
- : = Pro- | hol- 
See erne = itro-| tein | solu-- | 

Variety. C. I. No aloe. Water.| Ash. gen. | (NX | ble | 1,000 
| 5.7). | nitro- | ker- |Bushel. 
| - | gen. | nels. 

GROWN IN 1913. 

| 
| Kernel soft. 

Beardless: Per ct.) Per ct.| Perct.| Perct.| Per ct.|Grams.| Pounds. 
Pacific Bluestem........ 4067 | White.....| 7.62] 1.73 | 2.39 | 13.62] 1.04] 28.4 57.4 
| Bearded: 

Heine Squarehead...-...- 2669 | Red....... TGle| eS) 25 51h eta oe ete lOyy 247g 55.5 
TRRFiT ET sa kere eae A 2798 |...do.....2-| 7.74] 1.99 | 2.54 | 14.48| 1.22). 28.4 55.0 
ECOOlap ees aca theo 2203-2 jee Oneme nes | Os O0n ele 92 lao 52e| NAT thtde | sie aay 
Kernel hard. 
Beardless: 
| Mangus... Sachets pelos y lessor cone |Pod. Coma de SO dl man44s 13791 1 AROS 91) 2197 55.5 
Kanne sutee es cigsc seme 2200-1 | -Amber---.| 8.39 | 1.59 | 2°36 | 13.45 99 | 32.9 55.7 
Bearded: 
JAC EI Se Bee ee oe 2407-2-1 | Red....... 8.06 1.70 | 2.41 | 13.74 1.01 34.3 8 
WeNTBYSIOR Dc occcupscnoacs 2404-1-1 |...do....... SI0Gse e477 We 2h2oe| 1283 94] 30.5 57.2 
“Dein aa eee a See eee 2495-1 | Amber....|> 8.25 1.55 2.34 | 13.34 1.00 31.4 5 
GROWN IN 1914. 
Kernel soft. 

Beardless: 

Pacific Bluestem.......- 4067 | White.....|. 8.66 | 2.54] 3.34119.04] 1.38] 25.7 55.0 
IBYOL OSs BH epee eee einer 28269 send Onecuce 9. 04 1.91 2.98 | 16.98 1.25 26.7 58.7 

Bearded: 

Marly Baatt ve 4c. <2 =.= NG S540 Oscas66s S200) SE O2A 2586) 16230) ents 950 60.8 

Heine Squarehead....... 2669 | Red....... SH ZhO4 he oedoe le S41 ADs OTs 56. 4 

Rieti Se SRC ESE eS ee PCB Nes eOOsshho 8. 69 1. 93 8.41 ; 19. 44 1.50 26.6 58.6 

CO OLA a ye aneeene 2203-2 EGOraser ee 8.51 1.99 2.97 | 16.93 1.28 | 26.8 55.7 
Kernel hard. 

Beardless: : 

Mer CUISSe pees see ee 4158 dors SE24 2 0Fi #3526 || 18.58) )2. 2-58 22.6 55.7 

TEE Hot Tages heer ae ra as mG 2200-1 | Amber SrOZal Ae OS 15.28 ole tal On sora 61.2 
Bearded: ; 

ANU RNA Sc oe See sb ecelsens 2407-2-1 | Red....... SES2B We S32. 870| 16036 I Ie tD ons! * 59.7 

(OU eRe a iets as eite Ba 2227 do SG ASE PP 259542 16680 lee TAs | 98NG 55.0 

Neomtaleo ayes eee 2404-1-1 |...do.......| 7.92] 1.79] 2.91 | 16.59 1 tAS | 3? 56. 4 

SQUIMNUITS eit fe nee ie 2346") Amiberse-s|) 1S: Ol. 1598) 3)02)) 17.21 | 118" \— yore 54.9 

Talimka. . - So Ae eae 2495-1 |...do.. 8.24] 1.89 | 2.97 | 16.93] 1.23) 27.3 56.8 

GROWN IN 1915. 
Kernel soft. 
Beardless: ; 

pacite Bluestem......... sere Winters) 9.6150) te 86) 1) 22/684) 15°30: koe: 26.7 52.8 
OWS a oetas o)5ae toe ea 2O— Ve Pee Ol scee ee. Sa52 : : : waved i 

Bearded: 5 1.72 2.80 | 15.95 Boal Cae 60.3 

eilky IBBBIRG soodebooooes UG occCOccsoseal Se |) WOR PLEO) WER) ios 28.7 59. 4 

ESO Ola eave ees ES 2203-2 |! Red....... 8. 60 PRN OA OY NG OO) Uo soo ae 24.3 52.5 
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TABLE XIII.—Characteristics of grain and of flours from spring wheats grown at the 
Moro substation in 1913, 1914, and 1915—Continued. 


KERNEL CHARACTERS, CHEMICAL ANALYSES, KERNEL WEIGHTS, AND BUSHEL WEIGHTS OF THE 
; GRaIN—Continued. 


| Alco-| ‘Weight. 


Pro- | hol- | 
: = Kemelpei as | Nitro-} tein | solu- 
Variety. €i 1: No: color. Water. Ash. gen. (N x ble 1,000 ‘ 
5.7). | nitre-| Ker- | Bushel. 


) gen. | nels. 


GROWN IN 1915—Continued. | | 
Kernel hard. c 


.| Perct.|Grams. ae 


' Beardless Perct.| Perct.| Perct.| Perct.| 
| IMATE S 280 emt he ane 421582) Rede a= 8. 23 2.42 S20) 8260512 ses -- 16.0 52.7 
aT eds ee ae 2200-1 | Amber....| 8.46 | 1.58} 2.67 | 15.20 |....-.- 24.5 61.0 
Bearded 
MHC A Ta Ss ese eee 2407-2-1 | Red.-..-..-- 6. 61 745 Be 295) (386280: = \s2ne 2 53.7 
| rere oe Se Fei Ft NE Va) (ee 6. 67 1.89 2.81 ; 16.C0 ame eee 24.5 a5. 0 
Weritacbays-.2cs5s=- 55 DADASE | do--- 2 200 1.99 7 Te | AGS Sake oe 29.2 54.8 
SAREE see ster ee oe 2346-15) Amber. ---} 282516) | = 2507 |. 32.971 165900222 e- 20.6 53.2 
Talimka.................]| 2495-1 |...do.......| 6.74] 1.98} 2.97 | 16. 90 | isiGey: 26.7 56.4 
AVERAGES. - | 
Kernel soft. | 
Beardless: 
Pacific Bluestem, .....-- 7) Witte: 2520 9250 he 2205 he Bee) ee IO steer se 26.9 55. 1 
IBODS Geese ee see eGe nS | DED foe AO Tae ON ke 1. 82 PSO LI Ot4 7, pee 27.2 |-° 59.5 
‘Bearded: 
Early Baarte._.._....-.-- 16973] -2- d026-5-- S24 Oe 7s bale 26.9 | 60.1 
Heine Squarehead @....._| 2669) Rede-25222 SALTS O22 82. S06 085 sa 26. 2 | 55.9 
perl eerate ts O88 ne | 2793 |..-do.c-.-.| 8.22] 1.96}: 2:98 | 16-96 faa 23.5| . 56.8 
Kenlares she ane soe 23 225-9 200 BAe A SS7 2.02 2282 1G. 0702 =e PAS 54.9 
Kernel hard | 
Beardless: | 
Mar piss: = eer nca en ao A153 doe | 8.10 Fes 7m LY teal LS) eee } 20.1 54.8 
Ghai ee ee eee ee | -92200-1-'| Amber. 252) 8539}. $2642) 2°57°) #4264 |= = 28.3 59.3 
Bearded: 
AGH CS ees 2407-2-1 | Red....._- 7. 66 1.88 PT HB) (ELTA Se] Nee 32.3 57.2 
Chiullaty eee fe ase 7 DED EN kaa te 7.47 1.88 Pad Veal fend La ee | eS | 3.1 55. 0 
Maniachayee oss: ess se 2A04—1-1 |... -do_-- 2-2 1.663) 75 Ved Ty fal el a Ree See. 30.3 56. 1 
Saunas ak ty eee 2346 | Amber....|' 8:39] 2.03 | 3.00:| 17-06)|--._2 20. 2 54.1 
Lier ier ee RS ee oe 2495-1 do: 1.74 1.81 2.76 152723 eee 28.5 56.6 
! 1 


iat j © co) j sha) 7 
Sp 3 Ze oe grams 
Sy | \3,13.| S | offiour. bee 
£2 | e8|Se| | 
Variety. en = mo Ne aoU SSA oeehs = 4 
we | | See 1 S81 ce eae eee 
a= oS | = So cP Set 1-6 = ° Sl = & n p= 
3 Se pose | 5S Sores ee | es)88|8 | # 
o Popo | 4 LE fee es eee 
Grown in 1913: IDES Ip. ct. lp. ct. | P. cto iP. ct.) Pct} C6 Gal eee eee 
Pacifie Bluestem... ..- 4067 | 11. 83 \0.448 | 1.90 | 0.295 | 1.05 | 10.83 | 64.5} 400 | c94 
Heine Squarehead..._- 2669 | 11.83 | .516 | 2.17 - 203 | 1.25 | 12.37 | 69.0 | 445 | e938 €90 
RIG t Se ke ee 2793 | 11. 72 | .548 | 2.19 . 267 | 1.29 | 12.48 | 67.5} 550 } e93 86 
KKoolaese 2866 en 2203-2 | 11. 80 464 | 2.07 | .203 | 1.09 | 11.80 | 69.0} 400 95 87 
MAT OIS tp ae Sea 4158 | 11.7 396 | 2.20 267 | 1.12 | 12.54 | 71.9} 660 96 96 
IR se Lae 2200-1 | 11.55 423 | 2.07 |} -.160 | 1.20 | 11.80 |.74.5 | 585 | e95 493 
IAN CATALS ly eee es 2407-2-1 | 11. 79 400 | 2.07 | .204 | 1.12 | 11.80 | 73.7 590 95 93 
Wantar Day x22: G22 4 2404-1-1 | 11.69 | .392 | 1.98 - 246 | 1.07 | 11.29 | 71.8 620 | e96 94 
Talimka ge AE ae Boe Se 2495-3 | 11.81 498 | 2.07 | .154 | 1.10 | 11.80 | 72.5 |~- 580 | c95 93 
SETHE Fg 0 aia tee ep nam © el (EPs Ree) (Secret) Shs = 2 oe SY Oe Spe ae) Poa Te ce be cae 11.05 | 71.5 810 | 97 98 
Grown in 1914: 
Pacific Bluestem....-- | 4067 | 10.53 580 | 2.57 | .337 751 | 14.65 | 67.0 |} 380 | g93 95 
IBOUSs aoe oe ee 2826 | 10.91 | . 490 | 2.72 390 730 | 15.50 | 67.0 | 620} 99 98 
Rarkyebaart = sssceee | | 1697 | 11.29 570 | 2.27 358 596 | 12.94 |-62.0 | 585 98 
Heine Squarehead...-. 2669 | 10.96 | . 550 | 2. 72 347 §26 | 15.50 | 65.0 | 480 | g944 94 
FRIES. See ee | 2793 | 10.76 | .540 | 3.05 386 870 | 17.39 | 68.0 | 420 nes 92 
Woolas Sone oe ee | 2203-2 } 12.06 590 | 2.54 | .372 | . 709 | 14.48 | 65.0 405 | g92 94 


a Data for 2 years only. 
6 Abbreviations: c=creamy, ve=very creamy, g=gray. 
€ Stiff. 


d@ Spongy. 
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Taste XIII.—Characteristics of grayn and of flours from spring wheats grown at the 
Moro substation in 1913, 1914, and 1915—Continued. 


CHEMICAL ANALYSES AND BAKING QUALITIES OF THE FLOUR—Continued. 


U {<P} {<0} ° 
fan} — Lal ox 
oO ro ~ 100 grams 
ae = | SECs li nee of flour. Tae 
Be Ba lees 
Variety. Si rr area) = ee | 2 le ele 
q 5 HH | OB Si esc he -oulias 2 
al 5 BO Pla |RAUe cial Gres hte 
S See ie Pe eee ass 
wn 4 — ran 
© eS ah east al sea Alles eit ee at eS PUNGSR  ees:  e 
Grown in 1914—Continued. IPS Bis IPs GAME Gi UPs Gis IPS IPs Ges Nh Cs) OU, 12s Gis 125. Gh 
IMangiiSieeecaceestses- 4158 | 10.25 |0.590 | 2.61 | 0.358 |0. 793 | 14.88 | 69.0 585 | 96 963 
ROT UTD ee Beene eae 2200-1 | 11.43 | .530 | 2.36 281 681 | 13.45 | 68.0 580 | c97 96 
PANTO ATA eee 2407-2-1 | 10.83 | .580 | 2.55 302 702 | 14.54 | 70.0 620 96 96 
OTT ere ee RE 2227 | 11.48 | .470°| 2.53 323 667 | 14.42 | 68.0 580 | c96 98 
WENNIBIAIORNY SG dowaodasece 2404-1-1 | 12.31 | .440 | 2. 54 309 681 | 14.48 | 69.0 565 96 96 
SeyeninP sso senehaGosuees 2346 | 11.97 | .500 | 2.61 338 | .737 | 14.88 | 70.0 | 555 | e95 92 
Ray bral ee etic aca ee 2495-1 | 10.78 | . 490 | 2.61 . 344 | . 716 | 14.88 | 70.0 595 | c97 97 
STE m aC Re 0 he aa IN eee See ed a 11.75 | .410 | 2.08 347 | .582 | 11.86 | 65.0 | 840 | c98 98 
Grown in 1915: 
Pacific Bluestem....-. AQ GA el Deo | ee4 3 Gee 2 euliyriall epee epee ate 12.37 | 64.0 | 470} 974 | 96 
IB OLDS asa Ae eg ier PAPA AY EOS) | SEO ps I OM Uen eee 13.90 | 66.4 590 | c98 97 
Wpidhy IBRhdiGbescaosa ss UGE) MG Mes | CES) PO Aare oo ee Sang ee 12.94 | 66.0 500 | c97 95 
TECCOYON Fees a aes Cetera ts ae PPB) Mle BS GC AITAW Wl OF Gil Se Sie aa oe 14.30 | 69.0 510 96 95 
Manse se eee eee CO AU BID GeO Oh WH Wao coallaaoase 15. 80 | 68.0 610 | ¢97 97 
ESCO a ee ee a a she 2200 HL iSO ier4 Oi eto aa eee | eee 13.35 | 65.5 520 |vc97 94 
ANG DUTT eyes Miele cere se le 2407-2-1 | 12.66 Ae) |) 956) laosenoulsacene 14. 36 | 68.0 660 | c96 963 
(Ooi Te Tea IN ae eR ea 2227-1 | 12.12 AGO K2R4Gr sce eee 14.00 | 67.0 610 | c96 97 
Vamitacbpay ee sene cscs 2404-1 | 12.49 LORS bP aa eis a ceed ee 13. 80 | 69.0 600 | c96 964 
PUTO soe 2346-1 | 11.12 A Si 2516 0) eine | ear 14.82 | 69.0 580 |vc97 94 
MINIMA spay Ry a 2495-1 | 11.78 ADO Detail mek Sop See ee 14.08 | 67.0 610 | c97 97 
US Gera ene Cla feay wQa aN oR EN es Gh cet a lee VE aD Saag ae es 10.43 | 66.0 | 840 | c98 99 
Average: 
Pacific Bluestem.....- AN, Walls GRY |e GtstS | PHOT ES eRe eae 12. 62 ; 65.2 417 | 94.8] 93.0 
PB ODSHO se el aes ere PAPA: |p CCS WAN OP GS te eo te ae 14.70 | 66.7 605 | 98.5 | 97.5 
Iagvahy, BRB IROLE a ea aee UGS We P25 Bei) || PRA Weaecdcclanesce 12.89 | 64.0 543 | 95.5 96.5 
Heine Squarehead 0... . PANY) |) LUISA AG) I Aetoyalie See |e apes aya 13. 94 | 67.0 463 | 93.8 92.0 
TRU Gr Hse nom Ole MeN RN ZQon ler SA OF eal OD |e eye mee \fiea pe ecee 14.97 | 67.8 485 | 92.8 89.0 
HOO L Aare ia lair Sayles 2203-2 | 11.75 Cee PAS alla oe fale kee eemere 13. 53 | 68.0 438 | 94.0 | 92.0 
MAR GUIS Sane see eee 4158 | 11.14 A ADT Sul ens yea lactate 14.41 | 69.0 618 | 96.0 | 96.5 
CW ED tg Yate em el 220016 | AO Ar iL 22 Gee ele teen eee re 12.87 | 69.3 | 562 | 96.3 | 94.3 
PACT OA GAC Se oem 2407-2-1 | 11.76 | .488 | 2.38 |......- ata eos 13.57 | 70.6 623 | 96.6 95. 1 
(CHOY E UNOS eek UU east PRAY S| SUI) Wig Ass N28 GO) SoS 5abelesocue 14.21 | 67.5 595 | 96.0 97.5 
Maniac baja eae 2404-1-1 | 12.16 | .420 | 2.31 |..._... Wegener ky 13.19 | 69.9 | 595 | 96.0] 95.5 
Sau One aaa 2346) |) LI So AON 2605) e. 2 ee Sok rete 14.85 | 69.5 568 | 96.0 93.0 
IDEN baa ketal ee ae 24951 MA Ga S4AGuloDeoeulleae ae |e ys 13. 59 | 69.8 595 | 96.3 95. 6 
SHU OVC LEN OLN ieyG ete eS ge ae CVA 75) C5 410) C2508 |). 225. Wy eetees UAE WG G5 830 | 97.6 98.3 


a Abbreviations: c=creamy, vc=very creamy, g=gray. 
b Average data for 2 years only. 
c Data for 1 year only. 


RATE-OF-SEEDING AND DATE-OF-SEEDING EXPERIMENTS. 


During the years 1912 to 1915, inclusive, rate-of-seeding and date- 
of-seeding experiments with spring wheat were conducted with the 
Pacific Bluestem variety. This wheat was sown at rates varying 
from 2 to 8 pecks per acre on each of two dates, one early and one 
late in the spring. Unreplicated tenth-acre plats were used, except 
in 1915, when all seedings were made on duplicate twentieth-acre 
plats. The 8-peck rate was omitted in 1912 and the 2-peck rate 
in 1915. Table XIV gives the yields obtained in each year, the 
average yleld from each rate on both dates and on each date in all 
years, and the average yield of all rates from each date. 

Table XIV shows that there is little difference in the average yield 
per acre from the different rates of seeding during the four years. The 
early seeding, however, gave much higher yields than the later seed- 


ing in every year except 1912. The average increase in yield from 


* Season of 1912: 
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the early seeding in the four years was 6.2 bushels per acre. In the 
early seeding the thickest rate (8 pecks) gave the highest average 
yield, and in the late seeding the 3-peck rate gave the highest average 
yield. The average date of the early seeding was March 22 and of 
the late seeding, April 20. 

TaBLeE XIV.—Annual and average yields obtained in a rate-of-seeding test of Pacific 


Bluestem wheat sown on two dates at the Moro substation during the 4-year period, 1912 
to 1915, inclusive. 


Yields per acre (bushels) at given rates of seeding. 


Year and date of seeding. 
Aver- 


2 pecks. |3 pecks. |4 pecks. |5 pecks. |6 pecks. |7 pecks. |8 pecks. age 


|—————_|-——————_— | ——\_\____ | ————]—$S§| <qe qc | ____ /_........__... 


Rarlve (Mar25)itaesh eee See 7.0 8.8 13.6 12.5 10.5 13.16|s nese 10.9 

ate (Apr 26) a0 5. se ee 7.8 15.5 11.8 14.0 15.1 15590] bee sete 13.3 
Season of 1913: 

Wanrlys (Man 25)sssses.s- ses ee 18.5 17.5 20.8 21.3 18.3 20.0 20.0 19.5 

bate GApr 25) acta. ke ek 10.5 0.0 (ett 7.6 8.3 10.4 13.1 9.7 
Season of 1914: 

arlya (Mares!) 2pes eee acer WS 15.5 14.5 17.8 16.3 17.3 18.1 16.7 

GAGE CA pT 01 G) Sc 207. Soe eo. hie 18}, 7/ ise 8.7 5.3 Said 4.0 3.7 7633 
Season of 1915: 

Biarlys (Mars2 2) weap ee Sel fee eel 18.6 Uiyat | A752 20.6 18.0 19.2 18.1 

ate CAT) te tee ete Pee eee 10.4 ites 10.5 11.4 12.8 10.2 neal 
Average yields: 

PANN TOS Ret 5 emer ee oe 12.5 13.5 12.9 1303 18}: 13.9 EAU is Se 

Barky Seeding: .-0! = 22-8 st see 14.3 15-1 16.0 17.2 16.4 17.1 19.1 16.3 

Wp ALeISCOOEAE om Pains oo oe Ske 10.6 11.9 9.8 9.4 9.6 10.7 9.0 10.1 


On April 9, 1913, and April 6, 1914, eight check plats were sown 
with the same variety, Pacific Bluestem, at the rate of 5 pecks per 
acre. This provided a medium date of seeding to compare with the 
early and late dates discussed above. The earliest seeding at the 
rate of 5 pecks per acre gave higher yields in both years than any 
check plat, further indicating the advantage of early seeding. 


SPRING OATS. 


From the standpoimt of total production, oats are a less important’ 
crop than wheat and barley in the Columbia Basin. Judging from 
yields obtained at the substation at Moro, oats probably have not 
received the attention they deserve from the farmers of this section. 
This undoubtedly is due to the fact that the header and the combined 
harvester-thrasher, the harvesting machines most commonly used 
in the Columbia Basin, are not adapted to the economical handling 
of this crop. Grain must be thoroughly ripe before it is cut witha 
header or thrashed with a combined harvester-thrasher. Much of — 
the oat crop is lost through shattering if left too long after maturity — 
before it is harvested. The oat varieties at the substation have — 
always been cut with a binder and thrashed from the shock. 


VARIETAL EXPERIMENTS. 


In 1912 the oat varietal experiment was on spring-disked corn ground. 
In the other years reported the oats were grown on ground summer ~ 
tilled the previous year, as in the case of the spring barley and wheat. 
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The results of the test of oat varieties that have been grown for 


‘two or more years are presented in Table XV, with the annual yield 


in bushels per acre produced by each. 


TaBLE XV.—Annual yields of 20 varieties and strains of spring oats grown in field plats 
at the Moro substation during two or more years in the 5-year period, 1911 to 1915, 
incluswe. 


Yield per acre (bushels). 
Variety. C. 1. No. | Period of maturity. 
1911 1912 1913 1914 | 1915 

TRIS RERVSS Ea ee SSRs Sere es Ss ae seats 160 | Midseason.....---- I) SBCA (SO. 8) aco asellec else 
Tillage Arana eenisoco bac ssceauengsedare 4 OF seer Onsen niee cee 35. 1 35. 1 42.57) “da0) | 4325 
(Charan 6 biogas Aah ee eee eA ea FAA Seek GOP ese eaee a 17.1 | 38.4] 46.4] 45.2] 48.9 
iamishilsland s2 ese ee ee eee eee ere LOM Beene CG CO Rs at te cali eres (a ei (PSS 33.1] 49.0 
IKGINE TS OMe eS eee Na dey eae ae AS On| HW arhygee sence ee 28.9 | 39.6 | 43.6) 54.2) 52:6 
Shadeland Challenge.......-.-.--...-- GeO IGE sere sseraree soles ase WSS al ei SU Del else lepers 
Sladelandi@limax 2222252052220 525- 681 | Midseason...-.-..-|.------ Agr 3) a0 or |paGonlalemooS 
Sill erettayiny SRS a ies A ele re meee G35n | aees: Clo en eee rere S05) SEO GEE || - BeO |)” SES} 
SiOx WADE GMens Gasadedeutenan aes seaese IG 1) Weydby soos Soke kee 18.7 | 4050 || 47.8) 52.3) 57.8 
Sitayel) ary AIPA aon ete eee ee Ue Mleaees Coase ae sae ees TSP BE I | OR BBE TE Newco. 
Sixiy-Day, selection: 2... 5-2. 23-2--2--1- 165-1 2 NOL OM erer ache cree | ees | ees eel | evel are es 65.6 | 57.2 
OSCE SEOs acute Ae omnes esi 165-1-1 BLOF aha eee as Se a ee S| ee ie 45.6 | 61.9 tial 

LOX UE OU aN NG UE apy tt Se eee G50 | Seeee GOR Aae ees | ee DHS | A tea) naan alee 
SUOHON [RGR Ae San Ou am a are m me rne ae GRE il || INDORER ROMs ao cecorcleseeecel|losecaue 46.2 | 35.6] 63.0 
Sweshisla Soleonces sassosacanacsssouud- UBM oosus OuSsU ae seep 1S | ewoO ye AOS eee | 47 @ 
Swedish Select selection... ..-... --.-- THT hss se GOERS see ree || eee aoe e 40.6 | 37.9] 52.0 
TRA TPRB IP A Saag Csi ie an ee ier es aera GR} ogee CLO ee el ip esti apt PREM BHO Neb oe 
\ni® IRWESIENS Seo ceedassocsecescanes Opi | MeeSeeesseSccaede Gl BS li Sb eGR A soe Se elac se 
Wocali variety, Ole. 3 sees see eae eee 795 | Midseason......--- 1A a3el Meee = 44.1 | 38:4] 51.4 
PlO)jraeneyrie ei) Sr ei ee a a SVE oSoue OFS Sta ee eet rs | RE eters |e es 45.0 | 49.2 


a Selection from the branch experiment station, Union, Oreg. 
b An unnamed variety grown locally; similar to Siberian. 


DESCRIPTIONS OF THE BEST VARIETIES. 


Table XVI shows the 3-year and 5-year average yields of 11 of the 
more important varieties and gives certain other data regarding 
these varieties. This table shows that the 5-year average yield of 
the Kherson is highest, though there is little difference in the 5-year 
average yield of the Kherson and that of the Sixty-Day and Siberian. 
In the 3-year average, the Sixty-Day and a selection from Sixty-Day 
show the highest yields. 


TaBLe XVI.—Agronomic data and 3-year and 5-year average yields for the 11 most im- 
portant varieties and selections of spring oats tested at the Moro substation during three 
or more years wn the 5-year period, 1911 to 1915, wnclusive. 


| 
Average yield per 
C.I. | Date Bushel ae 
Variety. No. | headed. Dateripe.|Height. weight. 

3 years. | 5 years. 

5 ; Inches. | Pounds.| Bushels.| Bushels. 
Sbaiy-Day selection.:-...:2..2..)252.2. 165-1-1 | June 16 | July 9 28 30.7 yn Meek 
Pssiner some wey ee SN eee. 459 | June 18 | July 13 26 30.0 50.1 43.8 
Boixiy-Day. vero. 5. Sok iene 165 |...do...-| July 12 26 30.7 52.6 43.3 
Siberian]: 2.2... ios oa ty CO oe 635 | June 27 | July 20 B4y 84 0.5 49.7 43.1 
SLO Keine selections. ye!). 22). 522-1 |-.-do...-| July 18}>. 33 33.0 AG Oita aes aie 
Paliadiian sarees Sue ek | 444 | June 26 |...do.... 33 36.5 46.8 39.2 
Wowalivarictyedie ss se Moi su. 795 | June 29 | July 20 32 28.4 AAO edema 
Swedish Select selection............... 134-1 | June 26 | July 18 33 32.4 43-0) [2c ceteae 
puadeland @limax.. 229.0 2602.1. 681 | July 1 July 21 32 33.3 ADS eeu 
Biackpamenican 6042 ot) eee) 549 | June 28 |...do.... 28 28.6 39.9 38.0 
EIVecismSelect secs sctvaen ss. eek ae: 134 | June 26 | July 20 32 3257 41.6 35.1 


—— a | ee oe 


—— = = 
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Kherson and Sixty-Day.—The Kherson and Sixty-Day are very | 
similar varieties of oats which came originally from southern Russia. 
The Kherson was introduced about 20 years ago from the Kherson 


el 


EN 


' TE Rei, oie - 


ae 
pS cea 


ct dan 


Fic. 13.—Heads of oats grown at the Moro substation: A, Swedish Select, B, Kherson. 


Government, and the Sixty-Day about 15 years ago from the Podolia 
Government. These oats are both early in maturing, ripening at 
Moro about the second week in July. The straw is slender an 
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usually rather short. The heads are small, spreading (fig. 13), and 
; usually well filled with slender, yellow kernels. While the weight 
per bushel is sometimes rather low, the percentage of hull is lower 
_ than in most varieties of oats. The Sixty-Day selection which has 
- given the highest 3-year average yield at Moro does not differ in 

_ appearance from the unselected variety. The principal objections to 
these early oats are the small size of the kernel and the shortness of 
the straw. Because of the short straw it is sometimes difficult to 


harvest them with a binder. When the oat crop is to be cut for 


Fic. 14.—A twentieth-acre plat of Sixty-Day oats at the Moro substation in 1914. 


hay, some other variety with larger, taller straw should be grown. 
A plat of Sixty-Day oats at the Moro substation is shown in figure 14. 

Siberian.—The Siberian is an old European variety. The stock 
erown at the Moro substation was obtained a number of years ago 
from the Ontario Agricultural College, where this variety has been 
a leading one for many years. The Siberian variety ripens at Moro 
about 8 or 10 days later than the Kherson and Sixty-Day. It isa 
tall, rather slender strawed variety, with open heads. The kernels 
are white, long, and slender, but are considerably larger than those 
of the ine and SD Ay varieties. The average weight per 
bushel at Moro was 34 pounds, which is second only to that of the 


ras si 
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Canadian. The 5-year average yield was only slightly less than that 
of the Sixty-Day and Kherson, exceeding that of any other variety 
by several bushels. A head of the Siberian oat is shown in figure 15. 


Frc. 15.—Heads of oats grown at the Moro substation: A, Siberian; B, Canadian. 


Canadian.—The Canadian is a variety of oats which has been 
grown for many years in Scotland and in some portions of northern 
Europe as the Barley oat, so called because of its short, broad ker- 
nels, which somewhat resemble a grain of barley. The Canadian 
ripens at Moro about a week later than the Kherson and Sixty-Day, 
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but two or three days earlier than most other varieties. The straw 
is tall and coarse, and the heads are very large and open (fig. 15). 
The kernels are white, short, and broad. The two prominent char- 
acteristics of this variety are the wide-spreading heads and the short 


kernels. One of its principal faults is a tendency to produce only 


one grain to the spikelet, the second or smaller grain often being 
entirely inclosed in the hull of the first. That this tendency has not 
been marked at the Moro substation is shown by the weight per 
bushel, which is higher than that of any other variety. 


SPRING BARLEY. 


Next to wheat, barley is the most important cereal grown on the 
dry lands of the Columbia Basin. Most of the barley grown is sown 
in the spring, though at the lower elevations winter barley is grown 
successfully. 

VARIETAL EXPERIMENTS. 

At the substation 43 varieties of spring barley have been tried. 
Acre yields have been obtamed from 13 of these in each of the five 
years, 1911 to 1915, inclusive. Owing to an exceedingly unfavorable 
season the barley yields were low in 1911. In 1912 the spring-barley 
varieties were placed on poor soil and no high yields were obtained. 
In 1913, 1914, and 1915 the yields of most of the varieties were con- 
siderably higher than in previous years, and spring barley exceeded 
any other spring crop in total weight of grain produced per acre. 

In Table XVII will be found an alphabetical list of the spring- 
barley varieties grown two or more years, with the yields of each 
variety in bushels per acre. These yields are based on the yields 
of single tenth-acre plats in 1911, 1912, and 1913 and of duplicate 
twentieth-acre plats in 1914 and 1915, except as otherwise stated. 
TaBLE XVII.— Yields of varieties of spring barley grown in rows and plats of various 


sizes at the Moro substation within the 5-year period, 1911 to 1915, inclusive, showing 
also the source of seed and group relationships. 


Yield per acre (bushels). 
Variety. oe f Origin. (CAKOYDN OS er 
5 1911 1912 1913 1914 1915 
(Moyesinian.............-2. 668 | A‘byssinia....- 2-rowed...| (2) (a) | 035.0] 522.1] 020.8 
DOs eR RNP GH) Nowisas GOSS ae ee 6-rowed . - - (@) (@) 632.5 | 022.1 |.0 18.2 
ID YG) EN OE a ea a OB eenae Ch Sas ens Salers Clopease alin (a) (2) DiS Qe Oe Me Calais [N nyse 
DOS i an eat Gaines Oot ape do (a) (@) OPE | TE OE ee 
PNT OMe oi Seah i sae 702 | Hybrid, Vir- GO Rea al ee Re ses (@) 632.5} 615.6] ¢ 26.5 
ginia. 
ISR ORIA Ye Se eons He seaemels 695 | Northern do (2) (2) (2) b 32.5 | ¢ 28.5 
Africa. 
eld. 4-\s22 CR Ue ew ce 190); Algerian. =. 225.105 COstosene 3.5 URE 37.5 36. 2 48.8 
Black Abyssinian ......... 670 | Abyssinia.....|... ClOsacascs) CD) (@) 640.3 | 511.7] 616.0 
Black Algerian..........-.. 708-1 | Algeria........|_.- Omer eae NY b 22.8 | ¢39.3 46.3 46, 4 
Black Hull-less............ 596 Poublmestere Herd Ounce as By 7 17.8.| 37.9 2542 36.6 
sia. 
MD pis cee Mae Ou ee DORIAN os, Hybrid, Ore- | 6-rowed, |........ 20.7 33.1 23.3 27.0 
: ’ gon. hooded. é 
LE OLAGTCTIEN Te a SS eae 27-1 | Austria....... 2-rowed.-..| (@) G@)y F025. On 1c 3s 2: ea eae” 
Wievalior T6262. 78.2. 200 | Sweden.......|..- downs 6.4 26. 2 31.0 21.8 32.5 
Chili Brewing). $..).200 05. Goal Chilis seases 6-rowed...| (@) b 26.0} ¢ 35.2 23.7 47.5 
@ Grown in head rows; yield not recorded. ¢ Grown in 2-rod rows replicated 2 to 4 times. 


+ Grown in rod rows, usually unreplicated. 
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TaBLe XVII.— Yields of varieties of spring barley grown in rows and plats of various 


sizes at the Moro substation within the 5-year period, 1911 to 1915, inclusive, showing - ( 


also the source of seed and group relationships—Continued. 


Yield per acre (bushels). 


Variety. x = Origin. Group = 
1911 1912 1913 1914 1915 
Goasizeeent = se ee oe 691 | California (?)..| 6-rowed...]......-.]........ (0) 37.9 42.6 
iD e ee aeeea = e 626: jones 6 Ko eee es eee d0i==2 2.9 23-0 38. 3 SUAS 5E 2 
GommoniChili: = 2-2-2 G63H sChii= se = 3 oes ee doi e-@-| © 8122 se 2550) |- ase 
MEATICOMIAN. ase ce teas Sone 679 | Germany-.-.--- | 2rowed.--| (@) | (@) b 45.5 29.2 47.5 
ERITH ein NS eS Ge 575 | China......._- |Growed.-.| 5.9| 16.8| 36.4] 41.2] 36.0 
Gray Abyssinian. --.-.--.- 672 | Abyssinia--..- fees o (oy eee (a) b 35.1 | ¢€30.6| 522.8] 420.8 
anna hee ee eS DANN PAGS iT -| 2rowed..-| 10.0) 26.0 29.5 26.9 40.0 
Hannchen.......---------- 531 | Sweden. ......|_.- dae $4 | 95.91 ~ 4834 2397s ee doue 
HersswHanna NoOvie- 2-22 681) |) Germany:> 2-25. des 22" (2) (2) 632.5 | 528.3 | ¢21.9 
Heil’s Hanna No. 2.-...-..-- G18) | ere Gomeses. <5 doi sess] e(@) _ (2) 620.8 | 624.7] ©¢5.0 
Heil’s Hanna No. 3..------| G82 7528 dot Bee: pees (2) (2) 6.48. 1.) 2222 eee eee 
Meniud (Texas Beard- 610: |; Texas) ()s224-5|0. doves 5.4 24.5 14.4 20.8 22.5 
ess). 
Himalaya (Guy Mayle)---| 260-1 | China-........- 6-rowed - -- 2.9 6.0 33.8 25.0 42.2 
bmipenigi=s 222 oo a sos ee 289'| Hrance.- 22 =_ = - 2-rowed - -- 4.3 25. 0 Ld 8 2o eee 
Mahaneer . = So. Fo ee 1144 | North Dakota.|_..do_-.-..- 12.0 22.0 251 28. 0 36. 0 
Manchuria (Minn. No. 105) 516%) Chmases sae ee G6 rOweGde eo 55 23.9 33. 0 34.6 27.0 
Manchuria (Minn. No. 6)..; 638 |... ae ae ple Fiber 8 DEE 2a aes 34.3) S25 4p eee 
Manchuria (0. A. C. No. | aero slit oF Fe ie | = Mio 2) a ees Bae 34.0] 234] eee 
PALS ; | 
Mandschurei (O. A. C.).-.|.....--.|----. dase as? dics See BAS 33.7| 29.2] 27.2 
MaAnSUny S252 2st eenee see 617 pone Dakota | 2-rowed --- Pi 21.2 31.2 2A 2 elses se 
(?). 

Marius se see2 han scenes 261 Shay pte sso | 6-rowed 6.3 28.0 40.6 42.1 54.5 
Oderbrucker 55-2225 2.2552 537s Genmany=-2--s|e doss"s 7.0 23.5 30. 6 34.5 41.5 
a es eee ee i rece eg e SeeD (0G), Beruss 2.352 ee Ofer (2) (2) b 46.8 40. 4 48.3 
Henini GOSS a ee ease 529 | Sweden-.-..-.-- 2rowed. 4.6 21.5 24.0 Lees 
IDG ek ee Oe ee GOSE 252 dor: dozz2 2522 2.0 19.1 17.0 202893225 

SH BYTE ITC eee oa 689s OS pain eases nae 6-rowed - 13.8 (2) 611.7 (@) ie | See 
MMA SR oe ae 2 eo eee Fe 187 | Sweden. .----- 2-rowed-. 16.5 5.1 34.1 30. 6 38. 7 
White Smyrna (Ouchac).-. 658 | Asia Minor---.}_.- dose 9.3 (2) 42.0 36.7 49.8 
WHSconSIn ENO: 9232-5 posse Wisconsin... .. | 6-rowed . ..|....-.--- 22.3 25,4 Ne 2h ete | eee 

a Grown in head rows; yield not recorded. ¢ Grown in 2-rod rows replicated 2 to 4 times. 


> Grown in rod rows, usually unreplicated. 


Table XVIII gives acre yields of the varieties that have been 
tested during the entire five years. The highest average yield per 
acre, 34.3 bushels, was obtained from the Mariout variety (C. I. No. 


261), a 6-rowed form. The varieties giving the second and third 


highest average yields were White Smyrna (C. J. No. 658) and 
Hannchen (C. I. No. 531), both of which are 2-rowed barlcys. 
Taste XVIII.—Annual and average yields of 13 spring-barley varieties grown at the 


Moro substation in twentieth-acre or larger plats during the 5-year period, 1911 to 1915, 
inclusive. 


Yield per acre (bushels). 


Variety. col | 
ae aa Aver- 
1911 1912 1913 | 1914 1915 ses. 

Blacks bitill-less 2 se ee | 596 3.7 178 37.9 25.2 36. 6 | 24. 
Bpldiees se 59- ba wae t Sle oe eee 190 3.5 15.5 37.5 36.2 48.8 28. 
ORE VAHOT sett ate eee ne 200 6.4 26. 2 31.0 21.8 32.5 ae 
eases es | ee ee ae PY [ern GG 2.9 23.3 38.3 32.5 51.2 29. 
ata ie ee ee sa een yar eee as 575 5.9 16.8 36.4 | 41.2 36.0 Pap 
iB Praer e(ele(eie eee erence ee aes ee MReeeened Pao 531 8.4 25.2 48.3 32.8 46.4 32. 
PTagaTi eee oe EN ee Te pte gr ehe re | 24 10.0 26. 0 29.5 26.9 40. 0 26. 
PATIO ee eee cee cet ees ere oe pee 261 6.3 28.0 40. 6 42.1 54.5 34. 
Maar le eat it dg ete 2 - LS 1144 12.0 22.0 25.1 28. 0 36.0 24. 
Manchuria (Minn. No. 105). ...........-- 57 a6.4 23.9 33.0 | 34.6 27.0 29. 
Mderbrucker shy oo oat eee 2 537 7.0 23.5 30. 6 | 34.5 41.5 29. 
SMahnissase “Ss eee Mt ee Cs 187 13.8 25.1 34.1| 30.6 38.7 28. 
Midi le Siniyaaia Se os See eee ee 658 9.3 27-0 42.0 36.7 49.8 33. 


a Estimated yield by comparison with yield of other varieties during 1912, 1913, 1914, and 1915. 
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In Table XIX the spring-barley varieties are arranged in groups 
of related varieties, showing the 5-year average yield of each variety 
and the average yield of each group. Typical heads of the leading 
varieties of barley at the Moro substation are shown in figure 16. 


Taste XIX.—Average yields of spring-barley varieties grown at the Moro substation 
for the 5-year period, 1911 to’ 1915, inclusive, arranged in groups of related varieties. 


Yield 
Groups. C. 1. No. per acre. 
1. Six-rowed (hulled): Bushels. 
TEACHES cath A Sea ecient eee lr 190 28.3 
Coasti(CommromiC ait ora) sae es oh oe cee ee ie Gl ees ee eee 626 29. 6 
Gaia ee eee thay we tee oe sev ont ote cid te Ss ob eciajae ode, oj Moke eras stem eae 575 27.8 
Weimar: Guibbans INO, 10s sie ni a ie ee ee ee Beeer na eee roe ee 576 29.6 
ING EURO ON ese, Ses ca oc es i eae see eee 261 34.3 
OME TUTC Ke Tytepyaees err se er ale ne aia a seen 2, ARE Sry wae Sees t 2 ee oe a 537 29. 4 
PACT ORAL CMamraee enous De a ai Mell opel jolt ie ci Meea a mg a Tels en Sek ee swt Seen ees 29.8 
2. Six-rowed naked (hull-less): f | 
Ba Ck@EIlEleSS oer suerte ban) penny aa ae meer on enh pre eB | 596 24, 2 
Blackoenm less @UmiomerOrese) ees. nol eer A e sonioke srl otcrae ull ieee aR Th htt ae a 26.0 
ATCO NS ae ens Mer AA Hs OO ERE area ORE aioe CUETO et ie Bea Se a sen tae eee ei (ara ap eee 22.8 
3. Two-rowed (hulled): | ae 
Chevallier eet tage eye camp a oes webs yee wee ee te Se SE No See 200 23.6 
PETE TATA Chr Ota seer eros aoe ees sary ete is Sita ae RU a Ciclo Ny acta a er SEE 531 3202 
FESTIEa TTT lee ees os sel aa ANC aoa Us elope nape UG LS oa ep pp SERS a RHC SAN Sagem oN i Ae oa eS 24 26.5 
FIAT ea Tn erage pea ee leapt ON VaR FP NNR Rs cia el eetare ees) Bt 2 ae 8 9 1144 24.6 
ES EHDI ARE SY wen Bm ete ee act emcee mS CP LS age ea Oe See 187 28.5 
Ay Vali toni anny Te ah hey ane ciel Lf ae oh ea Rs een OR REE ee ot | 658 33.0 
PAV OTAGO emetic yt elie Hae reas MAA isk AMS teas les UR Aa Bee oS | ee Ae 28.0 
| 


a Average yield for four years only, 1912-1915. The average yield of Black Hull-less (C. I. No. 596) in 
the same four years was 29.4 bushels. 


DESCRIPTIONS OF THE BEST VARIETIES. 


The 6-rowed varieties —The leading 6-rowed varieties, as shown in 
Table XIX, are Mariout, Coast, Oderbrucker, and Beldi. Heads of 
the first three varieties are shown in figure 16. 

The Mariout (C. I. No. 261) is an Egyptian variety which is char- 
acterized by a compact spike of the type often called club, although 
it possesses this characteristic to a lesser degree than the White Club. 
The kernel is somewhat coarse and the beard is not always entirely 
broken off in thrashing. It is an early, heavy-yielding variety in this 
section. 

The Coast variety (C. I. No. 626) is the common 6-rowed barley 
grown upon the Pacific slope and in the Columbia Basin. It 
is called by various names, such as Common California, Bay Brewing, 
and sometimes Blue barley. The spike is less compact than that of 
the Mariout, and in many localities the plant is somewhat taller. 
Like the Mariout, the awn is not entirely removed in thrashing. It 
is a large-kerneled, heavy-yielding variety. It has been‘grown for 
many years in the western United States and probably came origi- 
nally from Egypt. 

Beldi (C. I. No. 190) is another North African variety, which 
closely resembles the Coast. It is, however, slightly earlier, and the 
spike and straw are somewhat shorter. 
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The 2-rowed varieties—Of the 2-rowed varieties the Hannchen, 
White Smyrna, and Svanhals have given the best results. Heads of 
the Hannchen and White Smyrna barleys are shown in figure 16. 

The Hannchen (C. I. No. 531) is a 2-rowed variety, with a narrow, _ 
nodding spike. It was produced by the Swedish Plant-Breeding 
Association of Svalof, Sweden, and was a selection from Hanna. | 
Throughout most of the northern United States it is somewhat earlier 
than Hanna and a better yielder. > 


Fic. 16.—Heads of five varieties of spring barley grown at the Moro substation: A, Coast; B, Mariout; C, | 
Oderbrucker; D, White Smyrna; FE, Hannchen. 


White Smyrna (C. I. No. 658) came originally from Asia Minor. q 


It is a very large kerneled, 2-rowed variety, with a nodding spike. It 


has a very short straw, and for this reason often gives an unfavorable. __ 
impression when first seen. It can be harvested successfully, how- 
ever, and is a very heavy yielding variety. It is early, stands — 
drought well, and is well adapted to the Columbia Basin uplands. 
The variety Svanhals (C. I. No. 187) was produced by the Swedish 
Plant-Breeding Asscciation. It has a wide, erect, 2-rowed spike, with — 
large kernels and a stiff straw. It very seldom lodges, and it gives 
satisfactory yields throughout most of the western United States, 
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butis hardly equal to the Hannchen and White Smyrna in this respect. 


This variety has been rather widely distributed under the name 


Swanneck, which is a translation of the Swedish name. 
COMPARATIVE VALUE OF WHEAT, OATS, AND BARLEY. 


Table XX gives comparative figures on the acre yields of three 


a spring crops, wheat, barley, and oats, and the pound values and acre 


values of these crops. The price per pound is based on the average 
price of these cereals in Oregon on December 1 in the 10 years, 1905 
to 1914, inclusive, as given by the Bureau of Crop Estimates. The 
average yields in this table are those obtained in plat tests at the 
Moro substation during 1913, 1914, and 1915. The average yields 
and the acre values for the leading variety of each crop in the five 
years, 1911 to 1915, inclusive, are also given. 


TaspLE XX.—Average acre yields of all spring wheat, oat, and barley varieties grown at 
the Moro substation in 1913, 1914, and 1915, and of the best variety of each for the 5-year 
period, 1911 to 1915, inclusive, with average values based on the average farm price of 
these cereals in the 10-year period, 1905 to 1914, inclusive. 


ee Best variety, 1911 to 1915. 
Price ceed 
Crop. per , | | 
‘ pound. Yield Value Yield Value 
per per Name. per per 
| acre. acre. acre. acre. 
: Cents. Pounds. Pounds. 
Spring barley. ..-.------------------- 1.23 1,572| $19.33 | Mariout......- 1,646 | $20.35 
Sy OE a a ee 1.38 1, 485 20.49 | Kherson.-.-.. 1, 402 19.35 
Sprine wheat. 2225. 20--- 52-05 -2c ee 130 1, 296 17.50 | Early Baart...- 1,362 18.39 


Table XX shows that oats lead in value per acre of the three cereals 
for the three years, 1913 to 1915, barley bemg second and wheat 
third. 

There is little difference in acre value between the crops when only 
the highest yielding variety of each crop is considered. Both oats 
and barley, however, have given higher yields in pounds per acre 
than spring wheat, and the value per acre based on the 10-year aver- 
age farm price of these highest yielding varieties is highest for the 
barley, with oats $1 and wheat $1.96 per acre less. 


SPRING EMMER. 


Spring emmer has had a thorough trial at the substation. It is 
apparently less drought resistant than wheat, oats, and barley. The 
acre yields have been considerably less than those of most varieties of 
other spring grains. Spring emmer (frequently advertised as spelt 
by seed companies) is apparently not so well adapted to Columbia 
Basin conditions as either oats or barley. 


1 Statistics of principal crops. U.S. Dept. Agr. Yearbook, 1915, p. 423, 435, 441. 1916. 


‘highest acre yield has been 31.5 bushels of 32 pounds each. The | 


Moro substation during the five years, 1911 to 1915, inclusive. 
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One variety (C. I. No. 1524) has been tested since 1911, and the 4 


average yield in the five years was 21.8 bushels per acre, or less than — 
half the number of pounds per acre yielded by Keer oe oats or 
Mariout barley in the same period. 


GRAIN SORGHUMS. 


Several varieties of the grain sorghums, including Manchu and 
White kaoliang, milo, feterita (Sudan durra), and kafir, have been 
tried, but with the exception of Manchu kaoliang all have been dis- 
carded. The cold spring weather in this section makes it difficult 
to secure good stands of most varieties of sorghums. 

The Manchu kaoliang has given the best results, but the yields have 
not been large enough to recommend this crop for trial by farmers. 

Two varieties of broom corn have also been grown. Fair seed 
yields have been obtained, but the brush produced has been of poor 
quality. 

SUMMARY. 


Cooperative experiments with cereals have been conducted at the 


Moro is located in Sherman County, in the north-central part of 
Oregon, on the rolling hills of the Columbia Basin, about 15 miles 
from the Columbia River. . 

The elevation of the substation is approximately 2,000 feet. The 
soil and climate are typical of a large part of the Columbia Basin in 
Oregon and Washington. ‘ 

The average annual precipitation at or near Moro in the ast 11 #9 
years has been 11.35 inches. The average seasonal precipitation 
(March to July, inclusive) in the five years, 1911 to 1915, inclusive, 
was 3.83 inches. 

The average evaporation from a free water surface was 45.07 
inches during the seven months, April to October, inclusive, in the 
five years, 1911 to 1915, inclusive. 

The ratios of evaporation to seasonal precipitation and to annual 
precipitation are higher at the Moro substation than at the substa- 
tions at Nephi, Utah, or Moccasin, Mont. 

The average frost-free period in the five years, 1911 to 1915, in- 
clusive, was 155.8 days. The average date of the last frost (82° F.) 
in the spring was May 2, and of the first frost m the fall, October 5. 

The average wind velocity for the years 1911 to 1915, inclusive, 
was 5.9 miles per hour. | 

The experimental work with grains at the Moro substation in- 
cludes varietal testing and breeding, crop rotation, and tillage experi- — 
ments. Only the results of varietal experiments with spring grains © 
are reported in this bulletin. | 
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Seventy-six varieties of spring wheat have been tested for two 
' or more years. Early Baart wheat (C. I. No. 1697) produced 
' the highest average yield, 22.2 bushels per acre, in the five years, 
~ 1911 to 1915, inclusive. The selection from Koola (C. I. No. 


2203-2) gave the highest three-year average yield, 27.7 bushels per 


acre, in the years 1913, 1914, and 1915. 
The average yield of 14 varieties of common and club wheat 
varieties in 1913, 1914, and 1915 exceeded the average yield of two 
durum varieties by 3.5 bushels per acre. The average yield of the 
highest yielding common wheat exceeded the average yield of the 
highest yielding durum wheat by 7.7 bushels per acre in the same 
period. 

_ Milling and baking tests of several of the spring-wheat varieties 
grown at the Moro substation have been made by the Plant Chemi- 
cal Laboratory of the Bureau of Chemistry of the United States 
| Department of Agriculture. These tests indicate that most of the 
' varieties are as good as and some are better milling wheats than the 
_ Pacific Bluestem, which is the standard spring wheat of the Colum- 
bia Basin. 

Date-of-seeding experiments with Pacific Bluestem spring wheat 
indicate that seeding as early in the spring as possible gives the best 
results. 

Rate-of-seeding experiments with the Pacific Bluestem variety 
indicate that for early spring seeding about 5 pecks per acre is the 
best rate. For late seeding 3 pecks per acre produced the highest 
yields. 

Of the oat varieties under experiment, the early varieties, like 
Kherson and Sixty-Day, have given the best results, though Siberian, 
a variety maturing in midseason, has given yields practically as high 
as the Sixty-Day and Kherson in a 5-year average. 

Forty-two varieties of spring barley have been tested, and 5-year 
average yields obtained for 13 varieties. The variety giving the 
highest average yield in the five years was Mariout, C. I. No. 261, a 
6-rowed form, yielding 34.3 bushels per acre. The 2-rowed forms 
White Smyrna and Hannchen produced average yields in the same 
period of 33 and 32.2 bushels per acre, respectively. 

Spring emmer has not given as good results as spring barley or oats. 

The grain sorghums have not produced profitable returns. Of the 
varieties tested, Manchu kaoliang is the most promising. 

_ The 5-year average acre yield in pounds of the highest yielding 
_ varieties of the three leading cereals was as follows: Wheat, 1,362 


| pounds; oats, 1,402 pounds; barley, 1,646 pounds. 


Based on the 10-year average farm price of these cereals in Oregon, 
the acre value of wheat would be $18.39; oats, $19.35; and barley, 
$20.35. 
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